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The records of our CJlnb during the past season, though rich, 
as nsnal, in all that makes such associations delightful — ^pleasant 
rambles, friendly intercourse, and instructive discussions — ^are 
yet deficient in that particular to which I have always attached 
the greatest importance, viz : in the publication of papers of 
scientific value. It is this, more than any other condition, 
which marks the zeal and intelligence of members, and affords 
a standard by which to measure our progress and practical 
utility. Doubtless the elaboration of scientific papers is not 
the only, or perhaps the principal, end and object of our 
Association. In an educational point of view such societies as 
ours are most valuable from the impetus they give to inquiry 
amongst those who, without such stimulants to knowledge, 
would perhaps care little to extend their scrutiny into the 
realms of natural science, — so rich in pleasure and intellectual 
advancement to those who, with loving hearts and observing 
eyes, are led to search into the laws and history of organic life, 
past or present, upon the surface of our planet. 

The Cotteswold Club has always aimed at a high standard 
of scientific eminence ; and by the labours of its distinguished 
associates — amongst whom the names of Wright, Buckiian, 
Lycett, Jones, and Ethebidge, are conspicuous — ^it has secured 
a position amongst scientific bodies second to that of no similar 
body of Katuralists in the United Kingdom. Let it be our 
care that this reputation shall be maintained and extended, — ^in 
B 



earnest whereof I may refer with satisfaction to the elaborate 
and important paper with which we are about to commence 
this session — ^by our colleague, Mr. Lucy, on the "Gravels of 
the Valleys of the Severn, Avon, and Evenlode'* — a paper which 
I wiU venture to predict wiU form a starting point and basis for 
all future generalisation on the quaternary Gravels, so careful, 
so elaborate and so extensive are the observations upon which 
it is founded. 

The following were the appointed dates and places of meeting 
of the Club for the past season : 

Wednesday, May 27th, Nailsworth and Avening, 
Tuesday, June 23rd, Sharpness. 
Wednesday, July 22nd, Wotton-under-Edge. 
Wednesday, Aug. 12th, Bredon. 

It will be observed that we departed last year from our 
custom, to which I have always attached much importance, 
of holding one of our meetings outside the boundary of our 
county ; but the experience of former years had forced upon us 
the conclusion, that members were indisposed to support these 
distant excursions. They were therefore of necessity abandoned. 
This year, however, we have received an invitation so hospitable 
and attractive that already a large number of names have been 
sent in reply to the notice which I caused to be circulated a 
few weeks since. This invitation comes 6t)m Mr. Maw, of 
Benthall Edge, and is so comprehensive in its terms, and so 
unbounded in its offers of hospitality, that.it cannot be doubted 
that a very large body of our members wiU come together in 
the beginning of June, to partake of the hospitality of Mr. Maw, 
and, under his able guidance, to explore the highly interesting 
district by which his residence is surrounded. 

I now pass to the records of our proceedings at the different 
meetings of the Club held during the last year. 

The Annual Meeting took place at the BeU Hotel, Gloucester, 
on Wednesday, 25th March, when the President's Address was 
read. Dr. Paine, the Secretary, being — ^to the regret of all — 
unavoidably absent, through illness, his place was temporarily 



filled by Mr. Luct. The officers for the ensuing year were 
chosen, when yon again did me the honour to testify yonr 
confidence in me by again electing me yonr President ; and Dr. 
Paike was again chosen Secretary. 

After the conclusion of the official business, some of the party, 
under the guidance of Mr. Lysons, proceeded to visit a spot 
in the parish of Lassington, where there are evidences of the 
presence of Boman Bemains, — some Tesserce having been brought 
to the surface, and the outline of buildings being discernible. 
This may afford subject for investigation at some future time. 
The party, about thirty in number, sat down to dinner at the 
Bell Hotel. 

After dinner the President read a paper by Professor Buckkan, 
on the ^^ Bat-tailed Badish," {Rapkanvs caudatuSy) recently 
introduced fi-om Java, which Professor Bucehan gave reasons 
for believing to be only a long-podded variety of our Grarden 
Sadish. Tastes differ in respect of its excellence as an article 
of food; but the Professor has no doubts at all upon the subject^ 
pronouncing it ^'avmply nasty " 

Some notes by.Mr. John Jokes were read on the origin of 
the word '* Crupets," or " Crippetts,** the name of a farmhouse, 
in the parish of Shurdington. This Mr. Jones endeavoured to 
shew is the modernised name of the family of " De Crupet," 
'^ Croupe," or " Crupes," to whom the place formerly belonged. 
This family Mr. Jones identifies with a Belgian or Walloon 
house of the same name, "De Crupet," who were formerly 
Lords of the Commune of Crupet, near the town and in the 
province of Namur. Their arms, six Mascles, Gules, and a label 
Azure, are to be seen on a knightly effigy in Whittington 
Church, in this county. 

Mr. Lucy exhibited two Fossils, believed to be eggs of the 
" Teleosaarus,*^ given to him by Mr. Joshua Bbown, residing 
near Cirencester. Mr. Lucy onentioned his having recently 
made an excursion in the Cotteswolds, round Stow and Burford, 
and called attention to the gradual thinning out of the beds in 
a northerly direction. On the authority of Mr. Hull's Memoirs, 
to illustrate Map 44 Geological Survey^ he stated, that while at 
B 2 
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Cleeve Cloud the Inferior Oolite attains an elevation of 1130 
feet, the Combrash south of Burford is not much more than 
one-half that height. This, however, is in some degree due to 
the greatly diminished thickness of the underlying strata in the 
latter locality. 

At Shipton Downs, near Burford, the 

Inferior Oolite is only 20 feet 

Upper Lias .... 20 „ 

Middle Lias ... 24 „ 

64 feet 
And at Ascot there is even a greater diminution : — 

Inferior Oolite ... 10 feet 
Upper Lias .... 6 „ 
Middle Lias . . . . 10 „ . 

26 feet 

This law of " thinning out " does not, however, apply to the 
Great Oolite, which has a greater thickness than at Minchin- 
hampton. 

Mr. Lucy exhibited some good specimens of Fossils from the 
Forest Marble of Shipton Downs, and others from the Stonesfield 
Slate of Stonesfield. He gave a description of a section of these 
last-named beds, pointing out that the fissile band from which 
the Slates are derived is about four feet thick, and occurs at a 
depth of 60 feet below the surface. He briefly explained the 
variable character of this formation, and suggested that the 
Club should meet for the examination of the Upper Cotteswold 
district, with a view to correlate the same with the well-known, 
sections in the southern portion of the county. 

'The First Field Meeting of the season took place onWednesday, 
27 th May, at Nails worth. The programme for the day embraced 
a visit to Minchinhampton and Avening. At the station at 
Nailsworth, the attention of the party was directed by Mr. 
WiTCHELL to an extensive land slip, caused by the Pullers 
Earth beds slipping over the unctuous clays of the Upper Lias, 
to which action, perpetually going on, Mr. Witchell attributes 
the gradual widening out of many of the valleys and combes 



of the Cotteswolds. At Nailsworth a visit was paid to the gronnds 
of Mrs. Smith und Mr. Tabbam. In the garden of the former 
a section was exhibited of the Snpra-Liassic Sands ; and under 
a hedgerow the " Leopard's-bane " (Doronictum pardalianchss) 
was growing in great abundance, said to be wild, but probably 
introduced. In the grounds of Mr. Tabbam the point of interest 
was a small ancient Chapel — date, apparently 15th century — 
still retaining many traces of its former structure, such as the 
original doorway, portions of the east window, and a piscina in 
a good state of preservation. Here, also, was a very curious 
ancient bell, supposed to have been a *^ Curfew," and said to 
have been found at Ozleworth. Passing up the hill towards the 
Common, the Geologists paused to examine the Scar Hill section 
of Inferior Oolite, and to compare it with the typical section of 
the same beds at Leckhampton, where they are found 60 feet in 
thickness ; while at Scar Hill they have thinned out to about 
3 feet. Though this section is not very fossiliferous, it was 
interesting to notice the hard bed of compact Oolite here, about 
18 inches thick, bored in every direction by small vertical tubes 
of Marine Annelids. Leaving Scar Hill, the party proceeded 
over Minchinhampton Common to Old Lodge, where luncheon 
was served. By the way Mr. Playne drew attention to the long 
barrows so plentifully strewn over the plateau, and to the lines 
of earthworks which protect the ground on its most exposed 
face — ^pointing to the occupatfon of the position, at some remote 
period, by rude tribes, of whom these scattered mounds are now 
the sole records. These barrows might be opened at a small 
cost, and as the investigation would doubtless throw light upon 
their origin, it is to be hoped that the Cotteswold Club vrill devote 
some portion of their funds to the purpose. At Minchinhampton 
Church, Mr. Playne exhibited some carefully drawn diagrams 
of a number of very curious early stone cofiBn-lids, discovered 
in the course of repairs and restorations executed in the church 
in 1842. It is most desirable that these memorials should not 
be lost; and it is proposed to have them engraved for the 
Transactions of the Club. The south transept, vrith its fine 
stone roof and rose window, was much admired, as were the 
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interesting and well-preserved effigies of Sir John Delamebs 
and his wife, who rebuilt the transept in 1382. The clerk of 
the parish, a really intelligent man, had much to say about the 
church and the celebrities of the place, both lay and clerical, 
concerning whom he had collected, with great industry, a 
store of manuscript records. From Minchinhampton the party 
proceeded to Avening, halting by the way at a spot known as 
"Woful Dane Bottom,'^ to see a rude monolith, which has 
apparently, at some time, formed portion of a cromlech. Another 
stone of the circle still remains included in the foundation of 
a neighbouring wall. Report says that the superstitious poor 
were at one time in the habit of passing ricketty babies, by 
moonlight, through an aperture in the stone ; which, if true, 
would seem to connect it traditionally with some religious 
purpose. At any rate, it had nothing to do with the Danes, 
who did not inter their dead after that fashion. 

The Church at Avening displays architectural characters of 
remarkable interest, shewing the transition, by additions, from 
the simplest style of Norman to the "Early English*^ and 
"Decorated.** The arches of the nave and tower, with the 
vaulting-ribs and shafbs, and the stone roof, are perfectly 
preserved, and the later additions and alterations are clearly 
traceable. This church would well repay careful and detailed 
examination by a competent antiquary. Attention was directed 
to a broken stone in the Chancel, on which is inscribed a circle 
intersected by a cross, witji a portion of an inscription, apparently 
in Norman letters : it is veiy peculiar, and merits attention. 

On the return to Nailsworth a halt was made to examine a 
gravel pit, in a wood, near Longford Mills, where an angular 
sub-aerial drift, 8 feet thick, is seen overlying the rolled gravels 
of the valley. 

The party dined at the George Inn, Nailsworth. After dinner, 
Mr. Maw, F.Gr.S., of Benthall Edge, exhibited a series of beau- 
tifolly executed diagrams, in illustration of a paper lately read 
by him before the Geological Society of London, on "The 
Disposition of ton in Variegated Strata," in which he shewed 
how, by the action of chemical affinities, the metallic oxides 
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are withdrawn from the paler portions^ and re-aggregated, 
in a concrete form, along lines of mineral segregation, or 
around central nuclei. The tendency of iron to gather rounds 
or to disperse from, central nuclei, being amply shewn by the 
diagrams. 

Captain Fishes read a paper on the battle of Ethandun, 
in which the Danes were overthrown by Alfred, the site of 
which battle he proposed to shift from Edington, in Wiltshire, 
to Hampton, in Gloucestershire — a transfer not likely to be 
accepted by the Wiltshire antiquaries. Captain Fishes founded 
his theory upon passages from the Saxon Chronicle, and from 
the Saxon historian Asser, which seemed to support the suppo- 
sition that Hampton might have been the site of the conflict ; 
that here the Danes sustained a dreadful disaster — and, therefore, 
that " Woful Dane's Bottom " is by no means a misnomer. 

The reading of this paper caused a lively discussion, in which 
Mr. WiTOHBLL, Mr. Cunnikgton, of Devizes, and others, took 
part. 

Mr. WiTCHELL thought that "Woful Dane*' was certainly 
the scene of a battle, but that it was not Alfred, but Canute 
and Edmund Ironside who were engaged in it; and that the 
battle of Assandwney so fatal to the Saxons, was fought at A^ton 
Down, which is only half-a-mile from the stone at '^Woftil 
Dane." 

The time being limited, barely permitted Mr. Playwe to draw 
the attention of the Club to some very interesting osseous 
remains from the gravels of the neighbourhood, including the 
jaw of a beaver (Castor Ev/ropcBvSy) the horns and jaws of a red 
deer, of large size, and a jaw, attributed either to the Irish elk 
(Megaceros hSbermcus,) or to its ally, Strongyloceros. The relic 
of the beaver is of interest, being only the second instance of 
its discovery, in a fossil state, in this part of England — ^though 
found in the Feat beds of Cambridgeshire and the Eastern 
Counties — a surprising fact, when it is recollected that this 
animal inhabited Wales so late as the time of Gisaldus 
Cambseksis, and must therefore have been plentiful in England 
at no very remote period. 
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Circumstances having rendered it necessary to postpone the 
meeting at Sharpness^ the Second Field Meeting of the Club 
took place on Tuesday, June 23rd, at Wotton-under-Edge. 

Tour President not having been present with the Club on this 
occasion, I am indebted to your Secretary, and to Mr. Niblett, 
for the following particulars : — 

The members met at the Swan Hotel, Wotton, and, under the 
guidance of Mr. Vincent Pebkins, visited the different points 
of interest in the neighbourhoood. The Geology is particularly 
interesting, exhibiting an unbroken succession of beds — ^from the 
Lower Lias to the Great Oolite, inclusive. Between Symond's 
Hall Down — ^more than 800 feet above the sea-level — and the 
town of Wotton, may be traced, in descending order. Great 
Oolite, Fullers Earth, Inferior Oolite, (Upper and Lower zones,) 
and all the beds of the Upper, Middle, and Lower Lias. 

The first halt was made at the Dick Hill Quarries, and the 
sections on the slope of Dick Hill. The Cephalopoda beds, 
overlying the Supra-Liassic Sands, are here well exposed. The 
characteristic Ammonites, Belemnites, and other testacea, were 
found in abundance. 

The next section was in the Freestone Quarry, immediately 
above the Cephalopoda beds. T3ie beds were compared with 
those in other localities, and their gradual thinning out in this 
locality noted and commented upon. 

Leaving these sections, the party proceeded through West- 
ridge Wood, to examine the ancient Earthwork at Becketsbury, 
which is now rather difficult to follow out, the whole side of 
the hill having been thickly planted. It appears to have been 
square, with double intrenchments, and is said to have enclosed 
many acres of ground. 

After a luncheon, provided by the kind forethought of Mr. C. 
P. Pbitchett, of Coombe House, a start was made for Nibley 
Knoll, now crowned by the Tyndale monument ; and here, in a 
quarry under the hillside, the Cephalopoda beds were again 
found well exposed. Several other very good sections of these 
beds were noticed during the return of the party to Wotton- 
under-Edge. 
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The day was fortunatelj very dear^ and thus permitted the 
enjoyment of one of the most extensive prospects in Gloucester- 
shire. Far away, on the extreme left, might he seen the high 
land near Bath, with the racecourse on Lansdowne Hill ; then 
the estuary of the Severn, Portishead Point, and a portion of 
the Bristol Channel. Following the line of the Severn, came 
Aust Cliff, the New Passage, and the mouth of the River Wye, 
and, further to the right, the whole of the Severn valley, nearly 
as &r as Gloucester. Then, beyond the Severn, the Forest of 
Dean, and the long line of hills stretching away into Monmouth- 
shire and Brecon. Immediately below, to the right, nestles the 
pretty village of North Nibley, with an interesting church, 
dedicated to St. Martiit, and formerly belonging to the Abbey 
of Tewkesbury. Just beyond is Nibley Green, the scene of the 
famous fight between William^ Lord Bebkelet, and Thomas, 
Lord Lisle. The dispute originated in a law-suit between James^ 
fifth Lord Bebkeley, and Bichd. Beavchamp, Earl of Wabwick, 
who, in right of his wife, seized Nibley and several other manors 
belonging to the Lords of Bebkeley. During the continuance of 
the suit, Thomas Talbot, Viscount Lisle, one of the claimants, 
sent a challenge to William, sixth Lord Bebkeley, desiring him 
to fix time and place that they might decide their title by the 
Bword. The Loid of Bebkelet waa prompt in his reply, which 
ran thus : " Pail not to-morrow to be at Nibley Green, at eight 
or nyne of the clock, and I will not fail, with God's might and 
grace, to meet thee there, ready to answer thee in all things. 
So keep thy day, and the truth shall be shewed by the mercy of 
Grod.'* Accordingly " the morrow'' being the 20th March, 1470, 
they met on Nibley Green, when the first to fall was the bold 
challenger. Viscount Lisle himself, who was shot in the mouth 
by an arrow from the bow of a Forest of Dean archer; and 
about 150 of his followers were likewise slain. The dispute 
itself was not, however, terminated tiU long afterwards, when 
the Courts settled it in a much more peaceable fashion; and 
the Manor of Nibley returned to the possession of the Lords of 
Bebkelet, its rightful owners. 
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rrom Nibley BjioU the party visited the Church, for the 
following notice of which I am indebted to our colleague, 
Mr. Niblett: — 

*' The Church is large and lofty, and consists of a chancel, nave, and 
north and south aisles, with a tower at the west end, a separate baptistery 
on the north side, and a south porch. It is difficult to assign a date to the 
building generally, because so much has been done in restorations, that it is 
a puzzle how to discriminate old from new work, without long and careful 
study, and without calling in aid the able assistance of the Ticar, who, in 
the course of 40 years, has done so much work in restoration. The county 
histories speak of a disastrous fire that destroyed the town in the reign of 
John (1199 to 1216). The vicar says, that during the progress of building 
and excavation he has never stumbled upon the slightest trace of Norman 
work. He thinks that the former church may have been of wood, as may 
still be seen in a few churches in England, also abroeul, as at Honfleur, and 
elsewhere. The oldest portions may not be earlier than the latter half of 
the thirteenth century, contemporaneous with the tomb of De Wotton, the 
vicar, buried in the very centre of the chancel, — the most honourable spot 
in the church, — ^which we may conjecture was rebuilt by his exertions. 
These older parts — similar to work in the chancel of St. Mary-de-Lode, 
Gloucester, at Slimbridge, &c. — ^may be termed ** Transition First Pointed," 
or of the date of the latter half of the thirteenth century. The capitals of 
the columns in the nave deserve especial notice for their under-cutting. 
The tower would appear to be of later date, judging from the '* ball-flower" 
ornament round the arch ; it may be of the time of Edward II, — early in 
the fourteenth century, — or early Second Pointed style. The remaining 
portions would be "Perpendicular" — ^work of the fifteenth century, and 
early in that century. 

** On a flat stone in the chancel — round the edge of which the impress 
remains of an inscription in uncial letters of Lombardic character — ^these 
rhyming lines occur : — 

" ' Nattjs in hao vnjA cooxominb DICTXrS AB nxA 
Qui Bector futt hio aftttm nomekqtte sibi bio 
E. de Wottona jacet hio oui gelioa doxa 

IHPETEAT ipsa PIA PTJLOHEBBmA YIBGO MARIA.' 

*' All the brasses are gone, but there may be readily traced the outline of 
a floriated cross, in the centre of which was the Virgin Mary, and at the 
foot a figure of B. de Wottona himself, kneeling, with a scroll inscribed — 

** < Es MiHi yntoo pia ditz et lxtx sangta Maria.' 

** On a raised altar-shaped tomb of Purbeck marble, in the north aisle, 
are the effigies, on a brass plate, of Thomas, fourth Lord Berkeley, who 
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died 1416, aaid that of Mabqabbt, his wife. The inBoriptioiiB, shields, and 
other accessories, are missing, also the sword, dagger, and spurs of the 
Lord ; but otherwise the brasses are in a fine state of preservation, having 

been placed in an elevated position — out of harm's way. They are a ^e 

study of costume." 

The Third Meeting of the Clnb took place on Wednesday, 
22nd June. The rendezrous was at Gloucester^ from whence 
the members proceeded by steamboat^ on the canal, to Sharpness. 
The programme included an examination of the ^^ Forest Bed '' 
in the "Koyal Drough'* and the Silurian outcrop at Purton 
Passage. The day was one of the hottest of the late unusually 
hot summer; tempered^ nevertheless^ by a pleasant breeze^ 
which rendered the water transit very agreeable. At Shepherd's 
Patch Bridge, about four-and-a-half miles from Sharpness, the 
party quitted the boat and pursued the line of the canal for 
about a mile, following the course of the " Royal Drough,^' one 
of the main arteries for the drainage of the adjoining district. 
Mr. Cleoram, who acted as guide, drew attention to the trunks 
of trees projecting here and there in the bed of the drain, and 
indicating the level of the " Forest Bed,*' which, at the depth 
of 16 feet, presents itself as a bed of Peat, 6 feet in thickness, 
containing oak, hazle, beech, and water flags. From it was 
taken a piece of oak timber, bearing on its surface evident marks 
of fire. This was shown to the Club. When excavating at 
Shepherd's Patch Bridge, at a depth of 16 feet, after passing 
through deposits of sand and mud, tracks were found of sheep 
and cattle impressed in clay, as sharp and well defined as if the 
impressions had been made quite recently. The present distance 
of this point from the river is more than a mile, but regard 
being had to the rapid silting up of the river along the low 
lands bordering the estuary—- of which evidences abound — ^it is 
certain that no very remote antiquity can be assigned to these 
evidences of human occupation. 

Following the " Royal Drough" to its outlet into the Severn, 
the excursionists pursued the river bank to Purton. About 100 
yards to the eastward of the outlet of the " Drough " occurs 
a patch of Oolitic gravel, resting upon Lias, and containing 
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Quartz pebbles — derived, apparently, from the "Northern Drift." 
This is a singular detached outlier, not easily to be accounted 
for. At Purton a somewhat prolonged halt took place. At this 
point, on the prolongation of the Malvern up-thrust, a patch of 
Lower Silurian is brought to the surface, thus marking the line 
of disturbance; which, passing under Tortworth and the Bristol 
Coalfield, governs the position of the beds throughout that area. 

Arrived at the beautiful grounds of Sharpness, the property 
of Lord FiTZHARDiNGE, the Club found a capital dinner, alfresco^ 
awaiting them, of which the wasps were disposed to dispute the 
right of the members to partake. The party was here joined 
by their associate, Mr. John Bellows, accompanied by the 
distinguished savanty Professor Max Mulleb. 

Mr. Geobge p. Playne, read a paper on '*The Physical 
Geology of the District Drained by the Eiver Frome," an area 
twelve miles in extent, from north to south, by eight miles trovpL 
east to west. This paper was illustrated by a map of the 
district, shewing the course of the river and its tributaries, 
and marking the "Faults" which, at certain points, govern the 
course of the streams, while cross-sections, shewing variations 
of level, completed all that was necessary to the perfect illustra- 
tion of the district under review. Mr. Flatness paper embraced 
a multitude of observations and measurements very carefully 
and conscientiously elaborated. The views held by the writer 
were, in the main, those of Col. Greenwood — ^that Sain and 
Rivers have been the principal agents in excavating and moulding 
the present contours of our hill and valley systems. 

The Fourth and last Meeting of the Club for the season was 
held at Bredon, on Wednesday, 12th of August. This, which 
was a joint meeting with the Malvern Field Club, resulted in a 
small muster, as has usually been the case at this locality. 

The party went in carriages to Ashton-under-Hill, from 
whence they ascended Bredon at its western extremity, and 
passing round the northern edge of the hill, rejoined their 
conveyances at Westmancote. On the verge of the most 
northerly point of the escarpment, near to Bredon Tower, 
and close adjoining to the top of the Roman Camp on the 
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smzimit of the lull, is a mass of rock, popularly known by the 
name of the "Bambury Stone/' Here Mr. Lees, Vice-President 
of the Malvern Clnb, was requested to supply some information 
on the subject, and proceeded to say that the interest of this 
monument is both antiquarian and geological. He described 
it as ^^ a laree and rugcr^ honeycombed mass of Oolitic rock of 
a ronndish igure, witSrstices filled to a considerable extent 
with stalactitic incrustations ; being, in fact, broken up Oolite 
reconstructed, and a relic of an old line of coast. This coast- 
line had been rendered cavernous by wave-action ; and even so 
late as 1712 the existence of a large cave, near the " Bambury 
Stone," had been recorded by Dr. Debham, in his Physico- 
Theology. The name, though corrupted, proved it to have been 
one of those Ambre stones consecrated by the Druids to Celtic 
superstition. In Cornwall, many similar stones bear the name 
of Amhre. The late Mr. Jabez Allies, a Worcestershire 
antiquary, had no doubt that this was truly a Druidical Ambre 
stone ; and Mr. Lukis^ of Guernsey, no mean authority on such 
matters, was of the same opinion." 

The ** Bambury Stone *' is of a very remarkable conglomeratic 
character, being composed of large angular masses of Oolite, 
compacted in a calcareous paste. With the exception of one or 
two smaller masses of the same rock close to the Bambury 
8t»,, it U oot ^ n.et with «.ta it i, Wd u> two i»l.S 
outliers of like character and composition, called the " King " 
and ^* Queen," which occupy a similar position on the southern 
slope of the hill above Westmancote. These conglomerates — 
so different in character from any other rock either there or 
elsewhere in the district, and occupying as they do a position 
on the denuded escarpment of the plateau — seem to admit of 
but one interpretation, namely, that they owe their origin to 
shore-ice during the Olacial epoch, to the grinding action of 
which substance the hollowing out of the valley itself is probably 
mainly due. The "Bambury Stone" and the "King" and 
" Queen " are thus but the remains of a far larger extension of 
the same deposit, which has in its turn yielded to denuding 
influences^ and left only these relics to shew what once has been. 
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Mr. Lees, in the course of some observations on the " King " 
and " Queen," threw out a suggestion that these singular rocks 
may, in times past, have served as a place of assembly for chiefs 
and people ; and in proof of the conspicuous estimation in which 
they were held, stated that the Manorial Court of Hardwick 
had long been held there, and that it was only of late years 
that it had been removed, for convenience sake, to an inn at 
Bredon. 

With the minutes of the Bredon meeting terminate the 
records of the Cotteswold Club for the past season. 

We assemble again in 1869 with undiminished numbers, and, 
I hope, with unabated zeal and enthusiasm for the ennobling 
pursuits in which we are all united. The book of Nature is 
so ample, her stores are so vast, her bounty so unlimited, 
that none need despair of being able in his own sphere, and 
by his own diligent labour, of contributing something to the 
ever accumulating stores of scientific knowledge, which, in an 
accelerating ratio, are heaping up for future races of men such 
power and wisdom as would almost seem to pass man's under- 
standing. Yet, looking at the scientific triumphs of the last 
half-century, it seems scarcely presumptuous to expect that 
even the steam-ship, the electric telegraph, and spectrum 
analysis, will be outdone in the future, and that these are but 
the forerunners of still grander discoveries, by which the mind 
of man will assert its pre-eminence — ^its god-like supremacy — 
over the power of nature. 
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On some Olass Flasks from DorseUMre. By James Buckkak^ 
P.L.S., r.G.S., &c. 

Ih the parish of Thomford, just over the Yeo, which separates 
it from Bradford Abbas^ a proprietor, in digging a potato 

• _____ 

garden, came upon a row of Flasks placed end to end. They 
consisted of three quarts and two pints. They were globular in 
shape^ and composed of roughs dark green glass, (see Fig. 1,) 
upon each of which was an impressed stamp, raised in the form 
of a labels — ^the stamp evidently being that of a crest. 

Haying sent drawings to Mr. Albebt Wat, I have been 
fayoured by him with the following ideas upon the matter : — 

^^ The Glass Flasks are curious. I have seen a few such objects 
marked with some heraldic insignia and initials. Whether they 
contained Sack, or Bhenish, I cannot pretend to say ; or when 
the fashion came in of placing some personal decorations on 
such wine bottles — the prototypes no doubt of decanters, 

"The form is, I imagine, Dutch or North German, but I 
fii.ncy was probably followed in our glass works, and is not 
obsolete in these days. I should imagine yours to be about 
1700, perhaps earlie^. The flying falcon recalls the crest of the 
PactIjETS, but the coronet is that of a Baron. 

^' There is a glass bottle (amongst others) in the Museum of 
the Eoyal Irish Academy, with a raised stamp, — 

J. Swift, Dean^ 

1727 

probably referable to the time of his popularity^ as many others 
Ijesx his name. I haye seen, howeyer, seyeral bottles with 
heraldic stamps, certainly referring to the noble family for 
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which they were made ; and I regard the cireumstaiice as of 
interest, shewing the first idea of decorating this class of social 
appliances." 

Now, as regards the raised stamps on the five bottles, it may 
interest to remark, that though all agree in every essential 
particular, yet the bottles show that they were stamped from 
at least two distinct dies. 

I have not had an opportunity to decide as to this crest, but 
I fancy the Paiilets were much connected with the county. 
The fragment Fig. 2 is a stamp of a like kind, which was found 
at Clifton Maybank, now a hamlet of Bradford Abbas. This 
crest is of the Habvet family, who held CUfbon, and also.Wyke. 
There are monuments to the Hakveys in Bradford Church, — 
one to Sir Thos. Habvey, on which is the same crest. 

Whether these were the prototypes of decanters or no I cannot 
say, but at all events they are not inelegant in shape ; and it 
seems quite evident that the cresta were impressed upon them 
not only as a decoration, but to establish a kind of ownership. 
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On the Physical Geography of the District Drained by the Biver 
Frame and its Tributaries, Bj G. F. Playnb. 

Bkad at Shasfmxss, July 22nj>, 1868. 

That portion of the Cotteswold Hills which is drained bj the 
Biyer Frome and its tributary streams is remarkable for the 
narrow winding vaUeys which traverse the district in almost 
every direction. The probable means by which these deep 
valleys have been made is an interesting problem^ which has 
frequently formed a topic of discussion on those occasions when 
the Field Meetings of the Club have been held in this district ; 
and the subject has been brought prominently forward by the 
able and forcible paper of Mr. Witchell, " On the Denudation 
of the Cotteswolds." 

Having lived all my life in these valleys, and for many years 
past taken an interest in the Geology of the district^ this 
subject has often engaged my attention ; and four years ago I 
endeavoured to ascertain the relative levels of the various 
Geological horizons in different parts of the district, in order to 
ascertain whether, in the elevation of the strata, irregularities 
bad occurred which would in any way account for the forma- 
tion of the valleys. Through the imperfection of the Aneroid 
barometer then used, the measurements of heights proved 
unreliable, and I abandoned the inquiry, and had to content 
myself with the belief, then so commonly held, that the sea 
had, in some mysterious way, scooped out these valleys, either 
by marine currents before the land emerged above its waves, or 
c 
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that, during the elevatiDn of the hills^ the tides, numing up 
narrow fissures^ had produced the present configoration of this 
portion of the Cotteswold range. 

The power of snbaerial agents— of ^'Eain and Rivers " — had 
not then been folly recognized^ though their claims had been 
forcibly brought forward by Colonel Gbeehwood in 1857, and 
latterly by J. B. Juices, Esq., in ¥niting on the formation of 
river valleys in the south of Ireland. From a most intimate 
acquaintance with the Geology of the district^ and firom acute 
observation and reasonings Mr. WitcheiiL has brought the 
arguments in fEivour of subaerial denudation to bear, in a 
powerful focus^ on oilr Cotteswold Hills; and I^ for one, have 
to thank him for thus^ as I believe^ clearing up many of the 
difficulties which presented themselves when the mode of the 
formation of these valleys was attempted to be explained. 

There is always some danger of running firom one extreme 
to the other; and in calling in the aid of our new ally — subaerial 
action — to account for the existing form of the earth's sur&ce, 
we may easily slight our old friends, marine and volcanic agents. 
I trust, therefore, it may not be without interest if I bring 
forward some of the results of an examination of the stratifi- 
cation and general features of the district around Stroud — a 
district which illustrates in a very striking manner the changes 
which have been wrought in its physical features since the 
primary deposition of the strata of which it is composed. 

On reference to the sketch map of the Biver Frome and its 
Tributaries, it will be seen that they carry oS the rainfall of an 
area twelve miles in extent firom north to south, and eight miles 
from east to west, — ^no inconsiderable portion of the Cotteswold 
range. 

The peculiarities in the Physical Geography of this district 
appear to be due — 

First. To the diversities of composition, and to irregularities 
in the amount of the original deposition of the strata. 

Secondly. To inequalities of elevation or depression. 

Thirdly. To the removal of a large portion of these irregularly 
deposited and irregularly elevated strata. 
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First. The diyersities of compositioii of the strata composing 
these hills is very great. The ai^illaceous beds of the Lower 
Lias, Marlstone, and Upper Lia^, form an impervious floor, on 
which have been bmlt np the Mable or slightly consolidated 
Sands, the rocky beds of the Inferior Oolite, again succeeded 
by the nearly impervious Fullers Earth, capped by the rocky 
beds of the Great Oolite and Forest Marble. 

The variations in the amount of the deposits are well known 
oyer the extended area of the whole range of the Cotteswolds, — 
the Sands being estimated at 100 feet or more in thickness at 
their western edge, as at Cam Down, and at 15 feet or so 
beyond Stow; the Loferior Oolite estimated at 264 feet at 
Leckhampton, and at 25 feet at Bath; the Fullers Earth 200 
feet near Bath, and as an inconsiderable band of Clay east of 
Cheltenham. All these thinnings out of strata are clearly 
perceived in their passage across the area under consideration, 
and exercise some importance in forming in their aggregation 
the relative heights of the hills in various parts of the district. 

I ascribed the Physical Geography of this district to be due, 
in the second place, to inequalities of elevation or depression of 
the strata. In order to ascertain what inequalities exist, I 
have, by the aid of the Geological map, and by taking a large 
number of measurements with a delicately constructed Aneroid 
barometer, prepared several sections of this district, but on the 
present, occasion will only mention two of them. In these 
sections I have endeavoured to lay down the position of the 
junction of the Sands vrith the Upper Lias, because of its 
important bearing on the water system of the district, and 
because this horizon is generally readily determined, being well 
marked on the hill sides by the outburst of springs; and at 
present I will confine my remarks to this junction line. 

The first section is on a line extending from Haresfield^ over 
Standish Beacon, and in the direction of the general dip of the 
strata of the Cotteswold range — ^namely, to the S.S.E. Just 
under the Beacon a fine spring of beautifully clear water (which 
probably supplied the Boman camp) indicates the position of 
this junction line, and here it is at an elevation of 500 feet 

C 2 
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above the sea. At Buscombe^ a mile and three quarters off, 
this spring level is at 411 feet; at Farmhill a more sudden fall 
brings it to 300 feet; and near Brimscombe it occurs at 240 
feet, thus showing a fall of 260 feet in six miles, or at an angle 
of 2i degrees in the S.S.E. direction. 

My second section is at right angles to the first. It cuts the 
line of the first section about a mile below Brimscombe, and 
extends from above Kynley Bottom, in the Shortwood Valley, 
to near Bisley. From this section it is seen that the strata dip 
from the south and from the norths and must form, underneath 
Minchinhampton Common, a synclinal axis. At Kynley Bottom 
the junction of the Lias and Sands occurs at an elevation of 
300 feet above the sea. In the Nailsworth Valley this horizon 
is at 250 feet on the S.W. side of the valley, and at only 230 
feet on the N.E. side, showing that some amount of disturbance 
has occurred in the- line of this valley. Where the section 
crosses the Brimscombe Valley this horizon stands at 230 feet. 
In the Toadsmore Valley the actual junction is not to be met 
with^ but the upper bed of the Sands stands at an elevation 
which indicates that the strata rise towards the N.E. ; and on 
extending the line of this section to Miserden Park the Upper 
Lias is found at an elevation of 478 feet above the sea-level. 

From these sections it appears that a depressed central area 
exists in this district, bounded on the N., W., and S. by the 
inclined beds just mentioned, only in the direction of the general 
dip of the Ootteswold Hills, namely, to the S.S.E., do the beds 
slope from this central area. The deep-seated forces which 
elevated the Cotteswold range acted generally so as to produce 
this dip of the strata to the S.S.E. ; and in looking for the 
cause of nonconformity in this instance, whereby the strata of 
the hills lying immediately to the S. of the Eiver Frome have a 
slight inclination to the N. E.^ it has occurred to me that this 
has probably been brought about by that elevating force which 
has produced in the Severn-side cliffs, near Gatcombe, an 
anticlinal arrangement of the strata, and which has brought 
Silurian strata to the existing surface near Berkeley. This 
upthrust appears to have extended underneath the Cotteswolds, 
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and to have infiueuced the elevation of Cam Down^ Uley 
Bury, Ac,, as shewn by the Horizontal Section No. 1, Sheet 14 
of the Greological Survey. It probably also extends to Frocester 
Hill, and Buckholt Wood, where I find the junction of the 
Lias and Sands occurs at an elevation of 600 feet, whereas at 
Buscombe it is at 411 feet, and at Doverow, which stands in 
advance of a line drawn between these two points, this junction 
is at 825 feet omly. It is true that the beds of Inferior Oolite 
which cap Doverow Hill stand at such an angle as to shew that 
they have slipped down from a higher position than that which 
they now occupy ; but if we add even 50 feet to allow for this, 
their position will still indicate that the portion of the escarp- 
ment which once existed, over what is now the Stonehouse 
Valley, possessed a less elevation than the strata lying, to the 
north and to the south of this spot. This depression in the line 
of the escarpment may be the cause that the present outflow of 
the rainfall of this district takes place at this point, and to the 
N,N.E., a direction exactly opposite to the general dip of the 
strata ; but this direction of the outflow may also have been 
imparted to a very ancient River Frome, existing before these 
Secondary Bocks had assumed their present decided dip to the 
east, and this ancient river may have maintained its course in 
this direction through all the subsequent changes of level which 
have taken place of the strata lying beneath and around it. In 
passing, I would observe that nearly all the streams which 
cross the vale lying between the Cotteswold Hills and the Biver 
Severn, and from the Chelt to the Bristol Avon, flow in this 
N.N.W. direction. 

It has been mentioned that the strata, as shewn by the second 
section, have a synclinal axis, — this arrangement of the beds 
would, according to the views of Mr. HuiiL, in his paper " On 
the Physical Geography of the Cotteswold Hills," * produce a 
line of strength, and lead to the preservation of the overlying 



* In the Quarterly Journal of the Geological Society, for Not., 1865. 

For bringfiug to my notice this and several other articles and publications 
bearing on the subject of this paper, I am indebted to the kindness of W. 0. 
Lucy, Esq. 
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strata, — ^this result we have in the iaHe-lcmdy composed of nearly 
horizontal strata, of which the well known Minchinhampton 
Common forms part. At the same time this arangement of the 
strata would lead to the formation of an anticlinal axis on either 
hand, producing lines of weakness, in which lines^ bj the 
subsequent action of the denuding agencies^ valleys would be 
formed. It is possible that the positions and directions of the 
deep valleys of Brimscombe, and of NaQsworth, have been 
determined by such anticlinal axes. 

Whilst considering the irregularities which have occurred in 
the elevation of these hills, I would call attention to the Faults 
which are found in this district. As indicated by the Geological 
Map, they are — ^those grouped around Painswick Hill ; those 
in the Cranham Valley; in the TrufiFham Valley; and two or 
three minor ones. As mentioned by Mr. HuiiL, in his Memoir 
on Sheet 44 of the Geological Survey, the neighbourhood of 
Painswick Hill has undergone an unusual amount of disturbance; 
and the way in which the Inferior Oolite has been shouldered 
off the dome-like elevation of that hiU is clearly seen in the 
quarries worked on its flanks, — as, for instance, in one adjoining 
the road leading from Painswick to Upton St. Leonards. As 
regards the influence which Faults have in the formation of 
valleys^ it may be remarked, that when they are confined to 
such highly pervious strata as the rock beds of the Great and 
Inferior Oolites, it is not to be expected that they should have 
conduced to the formation of valleys ; but when they have 
extended to the argillaceous beds underlying these rocks, they 
must readily have received, retained, and given direction to the 
outflow of the drainage waters from the beds lying above and 
around them. And it is noteworthy, that in the Cranham 
Valley, where — as described by Mr. Hull — the Fault is so 
decided that, ^^at Sutton Mill, the Upper Lias is exposed to 
view on the lefb bank down to the brook, while on the opposite 
side the Marlstone forms a bank 30 to 40 feet in height," the 
stream runs chiefly in the line of the Faulting. Before this 
valley was scooped out to its present depth, and when by this 
Fault the Sands must have been placed in juxtaposition with 
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the Upper laas^ and the Inferior Oolite with the Sands, pervious 

beds resting against impervious, it is easy to perceive how 

this arrangement must have affected the drainage, and have 

given direction to the stream. On reference to the Geological 

Map, (Sheets 34 and 44,) it will be seen in how marked a 

manner the streams in the Troffham Valleys follow the lines of 

Faulting. In this locality the Pollers Earth Clays, greatly 

broken by Faults, provide the retentive beds which have formed 

barriers and conductors to the waters. The Fault on the line of 

which the lower part of the Truffham Valley has been formed, 

is intersected by the Sapperton Valley, which receives and carries 

westward the waters of the Truffham streamlet. The Fault 

extends southwards, across an elevated tract, and on its line a 

streamless valley commences, the drainage of which is into the 

Bristol Avon. 

In the third place, the present config^uration of this district 
has been brought about by the removal of a large portion of 
these irregularly deposited and irregularly elevated strata. 

In order to form a just idea of the amount of denudation 
which has taken place, it is needfal to take, in imagination, a 
bird's-eye-view of the district, and to realize the fact, that all 
the strata we now see composing the hills were once con- 
terminous ; they must have been deposited in continuous beds, 
but are now cut by valleys, which, commencing on the higher 
grounds in slight depressions, rapidly deepen, and in a very 
short distance attain a depth of more than 400 feet. These 
valleys are to be seen converging at one or two points, and 
finally opening out into the vale of the Severn through the 
western escarpment, with on one side the bold headland of 
Selsly Hill, rising to the height of 525 feet above the stream ; 
and on the other side, Bandwick Hill, of an equal altitude. 
Between these two points the beds of the Inferior Oolite, a mile 
and a half in lateral extent, have been removed, with the 
exception of a little patch capping Doverow Hill. 

In like manner the beds of Great Oolite have disappeared 
between Bown Hill and Minchinhampton Common, a distance 
of more than a mile and a half. The whole amount of rocks. 



28 

clayS; and sands which have been abstracted from the beds 
ranging down from the Forest Marble to the Lower Lias^ is 
very great. 

As regards the part the Sea has acted in bringing about the 
present configuration of this district, I would remark, that there 
is no proof that any portion of its area was raised above the 
surface of the ancient Liassic and Oolitic oceans, during the 
deposition of these strata, though such may have been the case ; 
but there are many indications that the depth of the waters 
varied greatly from time to time,— the organism preserved in 
these deposits prove this ; and one remarkable stratum deserves 
notice, as indicating the shallowness of the waters at one period. 
Over the greater part of this area the bed immediately under- 
lying the Ragstones is found, — as Dr. Lycett describes it, — 
literally covered and grooved with impressions and remains 
of animal life, valves of oysters clustering and adherent, a 
labyrinth of grooves and tracks of Annellida and Mollusca, 
crossing each other in all directions." * And again, at a little 
higher horizon, in the Eagstenes, a vast oyster bed, (of Gryphcea 
Biickmaniy) extending from Leckhampton to Eodborough, points 
to a Uke conclusion. It is not unlikely that the marine currents, 
in such a shaUow sea, may have wrought upon the surface of 
the sedimentary deposits forming its bed, and so have produced 
channels ; but if such occurred in the directions of the present 
valleys, aU traces of such marine action have long since been 
removed. 

There is little doubt that the general tendency of the action 
of the sea, on a coast line, is to plane off all strata that rise 
above its waves, but the more or less rapid elevation of the land, 
the varying dip of the emerging strata, the direction of the 
marine currents and other causes, combine to prevent this .result. 
As regards the Cotteswold range — supposing the rate of elevation 
to have proceeded uniformly, — ^if the power of the waves was 
just sufficient to remove Clay beds as rapidly as they were raised 
above its surface, directly Roch beds presented themselves and. 






* The Cotteswold HilU. By John Ltostt, Esq., 1857, pp. 62, 63. 
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bj their superior hardness^ resisted the wash of the breakers, 
the land would gain upon the sea. Mr. Hull attributes the 
preservation of Churchdown Hill to the resistance which the 
Marlstone beds have made to the denuding agencies ; and it is 
noteworthy to what an extent the compact layers of the Bagstone 
form the capping of the escarpments of our hills, and appear 
to have been the means of arresting the spoliation of the beds 
beneath them. 

The moment any portion of the strata had risen above the 
surface of the sea— even before they attained a position above 
the flood tide, — at each ebb of the waters, subaerial denudation 
would commence. Of the subaerial agents, the rainfall, accu- 
mulating in streamlets, would act in the direction of the dip 
of the strata, and speedily cut channels in those directions. To 
this I would refer as the cause of the tributary streams of this 
district flowing in the direction of the dip of the strata. The five 
principal streams which flow into the Brimscombe valley do so 
from the north, and of the four which join their waters to the 
Nailsworth stream, two flow towards the north, and two to the 
north-east, but all have their direction in accordance with the 
dip of the strata over which they run. 

Into the mode of operation by which such great results have 
been accomplished, as are now generally ascribed to the power 
of "Eain and Eivers,'' I have no intention of entering, but 
will make one remark on the subject: — ^When we look across 
one of our valleys, a mile or more wide, and see a stream at the 
bottom, a few yards only in width, it is difficidt to realize what 
relation that river has to such an excavation ; and yet, though 
that river may at no period of its history have possessed twice 
its present volume of water, or have changed the direction of 
its bed to any great extent, it has, in all likelihood, been the 
chief agent in the formation of that valley. The stream must be 
regarded as a cutting instrument, and as a carrier—- chiselling 
out its bed deeper and deeper into the strata, and all the while 
carrying off the spoils brought into it by rain, frosts, Ac. This 
subject is well illustrated at the heads of our valleys, where, 
in many cases, it is seen how the surface drainage of a large 
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area is received and conveyed away by an insignificant streamlet^ 
or when the surface strata are composed of porons beds, by mere 
occasional storm made currents running in a depression in the 
surface, but in either case carrying off much spoil of solid matter 
from the land. 

To denudation by subaerial agents, carried on during the 
uncounted ages which elapsed whilst the Tertiary Strata were 
accumulating, I would refer as the principal cause of the 
formation of these valleys, but believe that when, during the 
Glacial Period, a change occurred in the relative levels of sea 
and land, the marine currents running up these narrow valleys, 
would act with great force, especially hy their swrface waves, 
wearing down the sides, and thereby widening the valleys. 
During these changes of level the surface of the waters must 
have acted on a constantly new horizon, for a while rising higher 
and higher, a.d tiien gr^ually sinking, thus bringingthe Le 
of the surface waves to act on every part of these hill-sides. 
It is easy to conceive how they would operate to produce cliffii 
when acting on rocky strata, and uneven slopes when wasting 
clay beds, also how by wearine: away the loosely consolidated 
s Jds. and thHB rnxdeLinSTtte lienor OoUte, they wotdd 
produce those extensive landslips which form so marked a feature 
of this district. It is remarkable how conspicuous are the sands 
in these valleys, as delineated on the Geological Map, and how 
seldom they are to be seen in the field, being almost everywhere 
overlaid by materials derived from higher strata, and are only 
again brought to view by artificial cuttings, by water-worn lanes, 
and, ocdwionaUy, by running streams. 

K it is conceded that this district was totally submerged 
during the Glacial Period, it will be interesting to inquire what 
would be the effect of marine currents flowing over such sub- 
merged hills and valleys. It is well known that the bed of the 
North Sea, of the present day, contains a great number of 
valley-like depressions. Dr. Ltcett has kindly furnished me 
with information on this subject, and on the present action of 
the currents as they effect the bed of the sea off Scarborough. 
Of the sub-marine depressions. Dr. Lycett writes : — 
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^^Upon the whole I perceive, from the Admiralty Chart of the 
''North Sea, that the largest and deepest valleys are off the coast 
''of Norway. In one phuse is a drop of from 60 fathoms in three 
''miles to a large valley with a mean level of 200 &thoms. The 
^'Dogger Bank, a vast dome-shaped mass, almost an island, with 
'^all its bordering valleys, is a very conspicnons object. It seems 
"to me that the general direction of the sea valleys off this coast 
''is from west to east, or at right angles to the flow of the tide, 
"which is from north to south. The opinion of intelligent 
'^mariners is — ^that the bed of the North Sea strongly resembles 
"the surface of the land over England, in its general features ; 
"and that in storms the sea exerts a great wearing influence to 
"the depth of 100 &tiiom8, or even more. One of the most 
"striking proofs of this is brought home to us in the wintry crop 
"of Liassic boulder stones strewed upon the coast, more especially 
upon the Tertiary coast of Holdemess, 40 miles in length. 
Upper, Middle, and Lower Lias, and Kimmeridge Clay blocks 
"occur with all their characteristic fossils; and it is a notable 
"fact, indicative of their different origin, that the Lower Lias 
"fossils thus obtained are. much better preserved than those 
"obtained from the cliffs and sears to the northward of Whitby. 
'^There can be no doubt, therefore, of the denuding action that 
"is going on upon the submarine Liassic beds. The Holdemess 
"Ainmomtes are very remaxkable, often weighing one hnndred 
"weight, encased in blocks of large size : thus every Spring the 
"fossil dealers at Bridlington have a new stock of Liassic and 
"other fossils upon sale.*' 

Whilst this information is very interesting, as shewing the 
power of the sea to carry on the work of denudation, yet it is 
probable that such marine forces must act rather to remove 
strata from the higher parts of the bed of the ocean, than from 
those parts situate at greater depths ; and thus the tendency of 
this denudation must be to produce a level surface. In passing, 
it is well to mention that the present configuration of the bed 
of the North Sea is regarded by subaeriaUsts as due to the 
eubmersion of hills and valleys, which in former ages existed, as 
such, above the level of the ocean. 
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It has been very properly objected by Mr. Witchell, that if 
the sea has had a share in the formation of our yalleys, it ought 
to have left traces of its former presence. That such have not 
been met with, I would suggest that all traces of this occupa- 
tion of these valleys by the sea, as would be afforded by its 
depositing shells or sands, have been lost by the subsequent action 
of subaerial agents. At the close of the Glacial Period, and 
whilst the sea and land assumed their present relative levels, 
the surface of the land, largely denuded of vegetation, must 
have been in that condition on which subaerial agents of 
denudation must have acted with great effect to remove all 
such marine deposits. 

The action of Ice during the Glacial Period must have largely 
assisted in abrading the hill-sides of this area. 

The result of these various agencies has been the production 
of a district singularly varied in its external features, and this 
from causes so well described by Hugh Milleb, in his early 
work, ^^ The Old Eed Sandstone,'' that I will quote from it here. 
He writes* : — 

^^In all the sedimentary formations, the peculiarities of scenery 
depend on three circumstances — on the Plutonic agencies, the 
denuding agencies, and the manner and proportions in which 
^^the harder and softer beds of the deposits on which these 
*' operated alternate with one another. There is an union of the 
^^active and the passive in the formation of landscape; that 
'^which disturbs and grinds down, and that which, according to 
^4ts texture and composition, affects, if I may so speak, a peculiar 
style of being ground down and disturbed ; and it is in the 
passive circumstances that the peculiarities chiefly originate. 
Hence it is that the scenery of the Chalk differs from the scenery 
"of the Oolite, and both from that of the Coal Measures." 

These effects are well illustrated on the hill-sides of this 
district. Where these consist of the Upper Lias, steep banks 
have been produced ; the more yielding Sands, where not covered 
up by fallen Eock-beds, have formed more gentle slopes, usually 

* At page 246, sixth edition. 
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occupied by grass-fields, and frequently by orchards. The 
Inferior Oolite beds commonly present such an inclined face as 
to forbid the operations of the plough ; and formerly this zone 
of these hill-sides was occupied by beech woods, except where 
the rock had been covered up by Clay slipped from the beds of 
the Fullers Earth. That argillaceous deposit usually exists as 
a nearly level band of arable land, and is succeeded by an abrupt 
cliff-like bank of Great Oolite. The forms of the present 
surfaces have directly resulted from the nature of the strata on 
which the denuding forces have acted. 

A study of the Physical Geography of this district would 
embrace a variety of interesting topics, as, for instance, the 
manner in which the volume of waters of the streams are affected 
by the nature of the strata over which they pass, suffering loss 
of vohime in some places, and in others, as where the streams 
first cut the sands, receiving great accessions, examples of 
which occur at Chalford, Longfords, Ac. This, and other topics, 
must be passed by, but there are one or two Physical features 
to which I will call attention. 

The line of my second section crosses at the Femie Hills,'^ 
near Woodchester Park, a combe on the hill-side, a sketch-plan 
of which is here given. It would occupy far too much time to 
describe this spot in detail — sufGlce it to say that here can be seen 

* This locality well deserves this name^ which it has borne for upwards of 
sixty years. Thirteen species of ferns are found on these hills, and seven 
other species in their immediate neighbourhood. Formerly, when high 
trees gn^w here, not only were the ferns remarkable by the number of their 
species, but by the abundance of plants of some species with which the banks 
were clothed. Bleehnwn BoredU especially attracted attention, with its deep 
green barren fronds spreading on all sides, and the graceful forms of its fertile 
fronds rising from the crowns of the plants. OccasionaUy, but rarely, hai{f- 
fructified fronds occurred ; and these, it was interesting to observe, inclined in 
a position intermediate to the wholly barren and the wholly fertile fronds. 

The botanical changes which have occurred on this spot since the felling of the 
high-wood, have afforded much of interest. The surfaces of many parts of these 
steep banks having been denuded of aU vegetation in the processes of felling 
and removing the timber, the Mossxs had full scope for their office of renewing 
vegetation. On the clay banks appeared patches of the beautiful Dicra/Mim 
hryoides, with its delicate yew-like branchlets ; on the sandy banks the minute 
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a system of minature valleys in course of formation by streamlets 
cutting their way through the sands — above these, the dry valleys 
of the Inferior Oolite — and, yet higher, the streamlets borne 
forward by masses of Fullers Earth Clays slipped forward from 
their normal position. In fact, in this limited area, the subject 
of Subaerial Denudation may be studied with great advantage. 

Another topic to which I would call attention, and enter on 
more in detail are the Alluviums which are found occupying the 
bottom of the valleys in many parts of this district. 

The line of my second section, in crossing the Nailsworth 
Yalley, cuts a small tract of these alluvial deposits, which 
extend up and down the valley. Wherever they are opened 
they are found to consist of beds of Gravel and Peat, resting on 
the Lias. They vary constantly in thickness and in length. 
The Gravels appear either to have been deposited in patches, 
or the beds, originally larger, have been denuded. The beds of 
Peat likewise vaiy greatly in thickness, but are more persistent 
in width. Both Gravel and Peat contain organic remains : 
those found in the latter are in a fine state of preservation. 
Near Lightpill, a splendid stag's horn, measuring 2 feet 5 inches 
from base to tip, and 9 inches in circumference above the ring, 
was found in the Peat. Above Nailsworth, portions of large 
deer jaws and antlers have been met witlu In the construction 

Earth-mosses, aooomi>anied by nxxmberless young plants of yarioos species, 
which, after a while, proved to be Brywum horwwm, Polytriehwm commune, Ac., Ac 
The decaying " stools " of the felled trees were mantled with the vivid green 
foliage of the CypresS'leaved Feather-moss, and more than twenty other species 
of the genos Hypnwn ultimately flourished here. 

It is in such temporarily nnoccnpied soil that we mnst expect to find species of 
plants, hitherto unknown in the locality, to make their api>earanoe : and here, 
before the ground was much occupied by the ordinary vegetation of the neigh- 
bourhood, I found a single specimen of Lyeopodium Clavaiwm, This, the 
Stag's-hom Club-moss, has flourished on these hills to the present time, and in 
some years spore-bearing spikes have been produced. As far as I have yet 
asoertainedl^^ct^odiumCIavahimhasnotbeenfoundelsewhereontheCotteswolds. 
Mr. Edwin Lbxs, Vice-President of the Worcestershire and Malvern KatnralistB 
Clubs, informs me that, though it has been found in a very few instances on 
Hartlebury Common and Bromsgrove Lickey, it has never been met with on 
the Malvern Hills. 
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of the Stonehoufle and Nailsworth Bailway these beds were 
extensively opened close to Nailsworth^ but scarcely any 
organisms were found, except a few fresh-water shells^ and 
portions of trees and of water-plants. At Dunkirk Mills, one 
mile below Nailsworth^ these beds have produced a remarkable 
assemblage of organisms. In digging for foundations of a 
building, and in deepening the channel of the stream, in the 
year 1854, these alluvial deposits were well exposed, and I had 
the opportunity of thoroughly examining them. 

Underneath the surface soil, was a bed, 4 feet in depth, of 
yeUow-brown Clay, which, at the time, Mr. Ltcbtt concurred 
with me in considering to consist largely of redistributed Fullers 
Earth Clays. Below this was a bed, 6 to 9 inches in thickness, 
of white Clay, with Oolitic Gravel, on the upper surface of which 
lay the skull of a small deer, with the antlers attached. It was, 
however, in such a decaying state that only the occipital bone 
has been preserved. Underneath this a bed of Peat, 4 to 5 feet 
in depth, was charged with the remains of trees and plants. 
The trunk of a birch tree, with branches attached, lay in an 
inclined position in the direction of the stream; portions of 
trunks of ash, beech, and a wood resembUng Scotch fir, and 
several cones of that tree (Pin/us sylvestrisj ; also a red-coloured 
wood, either alder, or withy, and remains of stems of equisetacea; 
numerous hazle nuts, a few whole, but the greater number with 
holes eaten into them. 

The mammalian remains found in this bed of Peat were yet 
more interesting. They consisted of a weU-preserved jaw and 
horn of red deer, another larger jaw, and a number of broken 
antlers and ribs of deer, a tooth of an ox, of a horse, the jaw 
of a pig, a boar's tusk, and the jaw of a beaver. 

At the time when this assemblage of osseous remains were 
met with, I had an opportunity of submitting the greater 
number of them to Professor Owen's examination. Professor 
Owen most kindly took much interest in them, especially in the 
larger jaw of deer, which at first he believed to have been the 
jaw of an Irish elk, (Megaeeros Hibertdcus,) or of some deer 
nearly as large ; for on comparing it with the skull of the large 
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elk in the Hunterian museum, it was found to be nearly as 
large as the jaw in that splendid skeleton. He was also much 
interested in the shaft of a massive horn, of which the upper 
portion and one of the two brow antlers were wanting. He 
had great difficulty in determining what species it belonged to, 
but considered that it mtist haye been a species of reindeer^ the 
great length of shaft before branching occurred forbidding it to 
have been the horn of a red deer. Professor Owen thought 
this large horn, and the larger jaw aboTC-mentioned, may have 
belonged to the same animal. 

The beaver jaw he at once pronounced to be ^* the left ramus 
of the lower jaw of the European beaver," {Castor Europeu8,) 
and added, '^he had not cut this (the posterior) tooth long." 
This jaw was found in the Peat, and is well preserred. It 
presents a beautiful example of the dentition of a rodent : the 
molar teeth, with their transversal plications, maintaining a 
fine triturating sur&ce; the incisor, with its chisel-shaped 
edge preserved by enamel being deposited only on its anterior 
surfieu^e, and the whole constantly replaced by growths at its 
base, and pushed forward as fast as the cutting portion is worn 
away by contact with hard bodies and by the opposing incisor. 

These Peat beds also contained, of land shells, two or three 
species of Helixy and of fresh- water shells, a Cyclas and Ijymnceus 
Pereger, 

The bed of Peat in which these remains were found was 4 to 
6 feet in depth; but 50 yards lower down the valley it had 
thinned out to an inconsiderable bed, composed of Peat and 
Clay J 1 foot in depth only, and in it were to be seen several 
stumps of trees, 1 foot in diameter, rooted to the spots on which 
they had grown, but with their trunks broken off and lying 
along on a level with their stumps, the wood still tolerably 
sound, and in its texture, and reddish tint of colour, resembling 
alder. 

It is not difficult to picture out in thought the scene which 
this valley must have presented at the time when these Peaty 
deposits were accruing: — The streams, unimpeded by art, in 
many places flowing in a rapid current, and &lling in a soundL 
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cascade over some temporary barrier ; in another part, where the 
bottom of the valley was choked by the fallen trunks of trees, 
and by the abundant water plants a morass was formed, through 
which the stream pursued its onward course with difficulty, a 
colony of beavers had established themselves imder the shelter 
of the overhanging branches of birches and alders. Amongst 
the forest trees on the steep hill-sides roamed at least three 
species of deer, and the other animals whose remains have been 
found imbedded in these alluvial deposits. 

At the time these beds were thus so well exposed to examr- 
nation, I considered that they were due not only to the obstruction 
offered to the waters of the stream by a luxuriant vegetation, 
both during its growth and its decay, but that the stream had 
been subjected to obstruction from slipped masses of Fullers 
Earth Clays. Such a landslip has occurred half a mile below 
Dunkirk Mills, and probably aided materially in the formation 
of the beds just described. 

In the "Handbook of the Cotteswold Hills/* published in 
1857, Mr. Ltcett mentioned that I held this view ; and a farther 
examination of our valleys confirms me in it. 

On the line of my second section, where it cuts the Toadsmore 
Yalley, may be seen at the present time a mass of Fullers Earth, 
which has slipped from its normal position, 200 feet above, over 
the Inferior Oolite, and has so filled the valley that even now 
its upper surface stands 40 feet above the former bed of the 
stream, and it is evident that the alluviums which now occupy 
the bottom of the valley to the distance of three-quarters of a 
mile above this landslip, owe their deposition to the fact that 
this intruding mass of Fullers Earth Clay at first dammed 
back the waters of the stream to that extent. 

In conclusion, had this area of the Cotteswold Hills remained 
a nearly level tract, it would have formed a fine agricultural 
district, with probably a sparse population; but in its present 
configuration of hills and valleys, it is occupied by a very large 
population. In the sheltering valley-heads, supplied with - 
abundant springs of excellent water, stand the older towns and 
villages — ^in their earliest state the homesteads of the cultivators 

D 
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of the lands aroond them. Bislej, Miachiiihampton, Painswick, 
Njmphsfield, &c., are so situated. The exposure on the hill- 
sides of the various qualities of stone suited to varied economic 
purposes, has given occupation to generation after generation of 
quarrjmen and masons — as at Painswick, Quarras^'Avening, &c. 
The streams, with their rapid currents so readily converted into 
millfalls, — the ponds of water being easily retained by the aid 
of the impervious Liassic strata composing the bottoms of the 
narrow valleys, — attracted hither successive immigrations of 
Memmings, who, driven from their native land by religious 
persecutions, and from other causes, brought to this country 
their industries. In these and many other particulars this 
district presents a striking illustration of the manner in which 
the earth has been prepared for the service of man. 
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On the Indtted Chave-stones and Stone Coffi/ns of Minchinhampton 
Church, By 6. P, Platne. 

Bjlu> at Gloucxstxs, Apbil 7, 1869. 

On the occasion of our Field Meeting in May last jear^ the 
Parish Chnrch of Minchinhampton was visited, and I had there 
the pleasure of exhibiting to the Clnb plans of some Incised 
Graye-stones, or Coffin-lids, found at that Church, and which 
our President considered of sufficient interest to be engraved 
for the records of the Club. I have now briefly to bring before 
you an account of these Incised Slabs, and also of some Stone 
Coffins, with such particulars of the buildings of which they 
have formed part^ as are needful to illustrate their history. 

From the Doomsday Survey we learn that in the reign of 
Edward the Confessor, Goda, the Countess, held Hamptone, 
and that in the reign of King William the Conqueror the 
church of the nuns of Caen, in Normandy, held it. This foreign 
convent continued to hold it until the suppression of alien 
monasteries in the reign of King Henry the Fifth, when it 
passed into the possession of the nunnery of Syon, in Middlesex. 
No evidence remains to show whether a church stood here in 
Saxon times, but a portion of a Norman church existed quite 
recently, — ^for until the restoration of this Parish Church, in 
1842, there remained a range of piers and arches of Norman 
work, on the north side of the nave ; and in the wall over these 
arches were fotmd two small Norman windows, walled up^ the 
apertures of which were only 6 inches in width. Of Early 
D 2 
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English work there remained the wall below the east window, 
and the north wall of the chancel, in which were found, walled 
up, two windows of this style. All the other parts of the old 
church were of fourteenth century work, with the exception of 
a few alterations in the Debased style of architecture. 

At the restoration, which took place in 1842, only the tower 
and the north and south transepts were retained, the old nave 
and chancel were broken down, and in those portions of the 
walls which had been built in the fourteenth century, were found 
a number of Incised Stone Slabs, which had been employed 
as huildxng material in various parts of these walls. Some of 
these slabs had been built into the foundations of the walls of 
the south aisle, and one (No. 5) had been used as a kind of 
sillstone to the east window of the chancel. By this means 
they had been preserved for some 500 years, and handed down, 
in this somewhat singular manner, in a remarkably fine state 
of preservation, — ^the incisions on some of them being almost 
as sharply defined as when they were first made. Nearly 
twenty of these slabs, and a yet larger number of firagments, 
were found. They are formed of the softer beds of the Great 
Oolite Weather-stones of the district. With the exception of 
No. 12, which is slightly coped, and its cross cut in relief, the 
designs with which these slabs are enriched are merely tneised 
on the flat iqpper surfaces of the stones. The crosses are of a 
beautifully simple character, with the exception of the one 
numbered 11, which has attached to its shaft several branching 
ornaments or scrolls. Nine of the twelve slabs engraved — 
namely, Nos. 1, 2, 3, 4, 6, 7, 9, 11, and 12, possess various 
forms of the '^ Calvary," on which the foot of the cross rests. 
No slabs were met with bearing any symbol denoting the 
occupation of the person for whom the memorial was placed . 
and only one was found bearing any inscription, and that was 
merely a fragment. 

These ancient Grave-stones, as forming portions of the 
materials of the old church, were appropriated by the contractors 
engaged in the restoration, and were by them scattered here 
and there throughout the neighbourhood. As adjuncts to 
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rockeries and ferneries, or lying in neglected comers of pleasure 
grounds, they haye since suffered greatly by exposure ; and 
more has been done during the last quarter of a centuiy to 
e&ee these memorials of an early age, than had been accom- 
plished during the prerious 500 years. 

On comparing the slabs found at Minchinhampton with the 
engravings in a work by the Eev. Edwabd L. Cutts, — ^**A 
Hajiual for the Study of the Sepulchral Slabs and Crosses of 
the Middle Ages," — and with those in the kindred work by the 
£67. Charles Boutell, — '^ Christian Monuments in England 
and Wales," — ^they appear to coincide with those assigned by 
the authors of these two works to the twelfth and thirteenth 
centuries. It is confessedly difficult to assign anjrthing like an 
exact date to these incised Coffin-lids or Grave-stones. On 
this subject Mr. Cutts writes, — "While in all other parts of 
^^ecclesiastical architecture during the thirteenth, fourteenth, and 
'^fifteenth centuries, we find three strongly marked styles, — ^the 
" Early English, Decorated, and Perpendicular, — ^we do not find 
^' any corresponding broad distinctions of style in these Graye- 
^^ stones. Ornamental work peculiar to these styles frequently 
'^occurs upon them ; but almost as firequently there is so little of 
'^ peculiar character in the design, that it requires considerable 
^^familiarity with the subject to be able to assign, within a 
"hundred years, the probable date of a slab within this period." 
As ahready mentioned, the walls into which the Minchinhampton 
Slabs had been built were all of fourteenth century work. 

It may appear strange that the old builders should have shown 
80 little respect for these memorials of the departed, as to 
use these slabs for building material; but it is very possible 
that at the time of the erection of this fomteenth century work, 
the church was enlarged, and it was needful to remove these 
memorial slabs from the positions they occupied, and once 
removed, it is not surprising that they should have been 
appropriated to the buildings under course of erection. This 
treatment of ancient Grave-stones was possibly not unconmion, 
for instances of their being thus used have been met with 
elsewhere. The Journal of the Archseological Institute (Vol. 
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iv, 1847) contains a description of a fine series of such Grave- 
stones, discovered in the year 1841, at the Parish Church of 
Bakewell, Derbyshire, where, on the demolition of a large part 
of the old church, prior to extensive restoration, upwards of 
fifty incised slabs were met with amongst the materials of the 
old walls. 

Incised Stone Slabs appear to have been used not only for 
coverings to Stone Coffins, but as memorial stones, placed on 
the surface of the ground over graves made in the soil beneath. 
K they had only been used for the former purpose, no doubt 
Stone Coffins would more frequently still accompany such slabs. 

1 believe that — ^besides the three to be mentioned presently — 
only one Stone Coffin has been met with at Minchinhampton : 
this was found in the churchyard, near the S.W. angle of the 
nave ; when found in 1842, it was without a lid attached to it. 

Though not immediately connected with my subject, I may 
here mention that on excavating the ground at the west end of 
the church, in 1843, for the purpose of forming a new approach 
to the western door, there were found eight or ten graves of a 
very early character. The rock had been excavated to a depth 
only just sufficient to receive the corpse, undressed stones of 

2 or 3 inches in thickness were fixed on edge all round this 
excavation, and on these rested, as a covering, a rough undressed 
flat stone. A grave of similar construction was also met with 
under the large west door of the old church. No coffins had 
been used in these graves, most of which contained skeletons of 
adults. 

The church of Minchinhampton contains examples of sepulture 
in Stone Coffins of a later age than that of the slabs already 
mentioned. They are coeval with those portions of the church 
built in the fourteenth century. One of these Stone Coffins 
occupied a recess in the north wall of the north transept; on 
its lid was a cross, not incised, but cut in relief.* This coffin 

* The central portion of this lid, and the slab (No. 5,) are now in the 
X>088e88ion of Mr. Fxknino Paiucx, of Minchinhampton. I am indebted to 
Mr. Tabke for information on several subjects connected with this parish; for 
during his 50 years' residence there, as master of the Endowed School, Mr. 
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was destroyed in 1842. I am informed that^ with a skeleton of 
an adnlt which it contained^ were found traces of habiliments, 
and " clouted shoes." 

In recesses in the south wall of the south transept are two 
Stone Coffins, under elaborately ornamented ogee canopies. 
The exposed sides of these coffins are relieved by quartrefoils, 
and on their lids are recumbent figures of a knight and of a 
lady. These tombs are so evidently part of the original design 
of this transept that the whole building must be regarded as a 
memorial of the personages represented by these effigies. This 
building has scarcely received the attention, which from its 
great architectural interest, it deserves. Internally, it is 80 
feet in length, 16 feet in width, and 40 feet in height. Its 
eastern side has seven buttresses, the spaces between which 
contain six two-light windows. One-half of the western side 
opens by an arch into the south aisle of the nave of the church; 
the other half has four buttresses, and tiiree windows of similar 

Pasxs has taken an inteUigent interest in all that relates to the antiquities of 
the i>arish^ and has also preserved a record of local events as they have occurred. 
To him it is mainly due that the very interesting early churchwardens' accoimts, 
commencing in the year 1555, have been made public. Having found them 
amongst the parochial records in a neglected state, Mr. Paskx carefully collected 
and arranged them, and subsequently brought them to the notice of John 
BsucE, Esq., Treasurer to the Society of Antiquaries, by whom a very interesting 
paper on the subject, accompanied with numerous extracts from these accounts, 
was commimicated to the Society of Antiquaries, and published in their 
Archnoligia, vol. xzxv. These accounts afford many illustrations of the manners 
and customs of former inhabitants of our Gotteswold Hills, as, for instance, the 
foUowing items of medical practice in the seventeenth century : — 

"(1663.) Payd; for 1 yeard of rebbond for Jonathan Harris his child, that 

have the kings evill 5d." 
" (1664.) Payd J for beare for Killer boy, being sick of the pox lOd." 
" (1676.) Payd : Mr. Edward Barnard, for setting broken bones for the yeare 

It would scarcely meet the views of country squires of the present day to find 
in their churchwarden's account such entries as the foUowing : — 

" (1577.) Payed : for foxes hedes xvjd for a foxe hedd x^d." 

**(1582.) Payments: for iy foxe-heads iys." 

"(1603.) Paid: for foxe heades and grayes heads vs." 

" (1634.) Payed: for the destroying of noysum foule and varmints 14s.*' 
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dimensions to those on the eastern side. The whole space over 
the tombs on the sonth side is occupied by a fine window, the 
geometric tracery of the upper portion of which consists of a 
rose, or wheel, with eight radiating arms, which, dividing, 
inclose sixteen equalateral compartments. This window hais 
lost something of its true character, having been " improved " 
in 1842. Previously, a transom extended quite across it on 
the line of the springing of the arch, and the four mullions of 
the lower division of the window ran up into this transom; 
thus indicating, I believe, the late character of this fourteenth 
century work, and its near approach to the Perpendicular style. 
The side buttresses, already mentioned, stand but three feet 
apart, and from these, at 18 feet above the floor line, spring 
stone arches, which support a roof formed of slabs of stone. 
It would add greatly to the interest of this building if this 
stone roof were again brought to view externally. From some 
cause it was found needful to cover it in with a roof of ordinary 
stone tiling, and the probable time when this was done may be 
gathered from the early churchwarden's accounts belonging to 
this parish, in which, under date, 1678, occur the following 
entries. *' Payed for . • . xxx dayes work to the tylor for 
" tylynge Ansleyes chapell, xxs. . . ." . '* To the mason . . for 
^' the water tablinge of Anslowes chapele and the bynche of the 
*' porch xvjs. iiijd." The name Anshes Chapel, by which this 
south transept is thus spoken of, and by which it is yet known 
to some of the old inhabitants of the parish, is derived from the 
circumstance that a chantry was established at Minchinhampton 
by a person named Ansloe; the foundation deed of which 
FosBBOOKE states, may be seen in the roll of patents of the 
12 EnwABD III. Sir Bobebt Atkyns, probably misled by this 
name, ascribes the erection of this south transept to ^'one 
"AiNSLOE, whose statue," he writes, ''lies there cross-legged, 
'' with a sword and shield, and his wife at his feet." Buddeb 
follows Atkyns in this statement, but Bigland says: — *'In the 
''reign of Bichabd II., 1382, Su' Jokn de la Mebe, and Maub, 
" his wife, rebuilt the south transept. Under the great window 
" are two arcades, with the recumbent effigies of the founders, as 
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a CToiaader, and a lady in the dress of that age. Upon the 
<< shield, is an eagle displayed, part of the arms of Ds la Mebe. 
*' At this period they held a manse, and 60 acres of land in this 
« parish." 

A reference to the Inqnisitionmn Post Mortem, shows that 
in the 5 Bichabd II. (1381,) Bobebtits de la Mebe died, 
seized of lands, &c., in Wilts, Herts, Devon, Hereford, Oxon, 
and of lands, &c., ^' at Munechenehampton, in Gloucestershire." 
In 6 Heitbt rV. (1404,) ^' Matilda uxob Bobebti de la Mebe, 
Chiyaler," died, seized of these lands. The arms of the De la 
Mebes (who came originally from the neighbourhood of Caen, 
in Normandy,) are, as given in Edmonson's Heraldry, very 
various, but amongst others occur " three eagles," and **a lion 
passant." A pavement of encaustic tiles was found, in 1842, 
underneath the stone pavement of this transept, the alternate 
tiles of which bore a lion passant, and an eagle displayed. 

Prom these facts it appears that our earlier county historians 

are incorrect in assigning;the foundation of this memorial chapel 

to Ansloe, and that Bioland's statement may be received as 

oorrect, with tliis exception, that it was a Sir **Robeet," and 

not ^'Josn/' i>b la Mebe, who, with his wife Matilda, built 

-f.hia transept, and whose stone coffins and effigies occupy the 

nicbea underneath its large window. 
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Address to the CoUeswold NaiuraUM Field Clvh by tJie Prerident 
Sir 'W^. V. Guise, Bart., F.L.S., F.G.S., read February 23rd, 
1870. 

T:n presenting to the Cotteswold NatnraliBts' Field Club my 
Report for the jear 1869, 1 have to oongratrdate the members 
on tlie continued prosperity and activity of the Club. Our 
fasciculus of Transactions for the past season wiU shortly be 
in the hands of members, and will be received with the greatest 
saiiaf action ; comprising as it does two communications of 
unusual interest and importance, viz. : — ^the carefully elaborate 
paper of Mr. Lucr on the Drifts of the Severn, Avon, and 
Svenlode Valleys, a work upon which he has been occupied 
nearly four years, and which combines a larger amount of 
information on the question of local Gravels, Drifts, and 
Erratics, than has ever been systematically accumulated here- 
tofore ; and a paper by Dr. Wbight on the Correlation of the 
Inferior Lias or Hettangian beds of the Cote d'Or (France,) 
with those of Gloucestershire and the adjoining districts. It will 
readily be understood that considerable expense, has necessarily 
"been incurred in the Map and Section^ .to* Mr. Lttcy's paper; 
Imt I felt that I was only acting in accordance with your wishes 
in sanctioning the necessary outlay upon a work on which the 
ttothor has expended so much time and labour, and which is 
ealcolated to reflect so much credit on the Cotteswold Club. 

la respect of our Field Meetings during the past season, I 

f^-wn glad to report that they have been, on all occasions, well 

i^itbeoSBd^ snd have proved very agreeable gatherings. Espe- 

^ ^llj r xanst I refer in terms of admiration and gratitude to the 

ilfljff ^frfcft il week spent by the Club with Mr. Geoboe Maw, at 
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Benthall Hall, in Shropshire; a week which will never be 
forgotten by those who had the good fortune to be participators 
in that delightful visit. 

You will be glad to hear that our excursions in those Shrop- 
shire fields^ so new to many of us, will not be wholly without 
result. I am able to inform the Club that our friend and 
associate Mr. Chables Moobe has been successful in detecting 
in the Carboniferous Limestones and Shales of "Steeraway" 
and ^^ The Hatch," a Fauna in many respects new and peculiar. 
His labours are not yet completed, but as soon as possible it is 
his intention to communicate to the Club a report on the sub- 
ject. To this we may look forward as an important contribution 
to our Transactions for the present season. 

THE ANNUAL MEETING OF THE CLUB 

was held at the Spread Eagle Hotel, Gloucester, on Wednesday, 
the 7th of April, when your President delivered the Anniversary 
Address ; after which the usual election of officers for the 
ensuing year took place, when you did me the honour to 
testify your continued confidence in me by again placing me 
in the distinguished position of President of the Cotteswold 
Field Club. Dr. Wbioht and Mr. Lucy were chosen Vice- 
Presidents, and Dr. Pakste was re-elected Secretary. A com- 
munication was read fix)m Professor Buckman on the Oolites 
and Oolitic Sands of Dorsetshire, in which, after stating that 
his observations confirm the conclusions of Drs. Wrioht and 
HoLL, that the Oolitic Freestones of Dorset are the equivalent 
of the Inferior Oolite of Gloucestershire ; he adds that the 
Parkinsoni and Humjphresianus zones are both present, though 
in Dorsetshire both of these Ammonites are firequently found 
side by side, and occupying a wider range than the zones in 
which they most frequently occur. 

The learned Professor gave it as his opinion that the '^ Sands" 
at Bradford-Abbas, and about Sherborne and Yeovil, with 
their alternate layers of imbedded and nodular Calcareous 
Sandstones^ are the representatives of the Freestone beds of 
Cleeve TTillj and that the wall of Siliceous Freestone below 
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the true PisoKte of Crickley Hill, is the equivalent of part 
of the Dorsetshire Sands, while the grand Somersetshire 
section of Ham HiU building-stone, is the equivalent of the 
Supraliassic Sands of Gloucestershire. 

These views were discussed and commented upon by Dr. 
Wbight and Mr. Ethebidqe, both of whom dififered from the 
learned Professor as to his correlations and deductions. 

A second notice by Professor Buceman bore reference to some 
curious old green glass bottles, with an heraldic stamp, probably 
the armorial bearings of the family for which they were made. 

After dinner the Club adjourned to the Tolsey to hear the 
long and able paper by our Colleague and Vice-President, 
Mr. Lucy, on the Gravels of the Severn, Avon, and Evenlode 
Valleys, which forms so important a portion of the published 
** Transactions of the Club " for the present year. A work of 
which it is not too much to say that it will rank with the most 
masterly efforts which have hitherto been made to unravel the 
intricate problem of the successive agencies to which are due 
the accumulations of Erratics, Boulders, Drift, and Gravel 
scattered over the wide area, drained by the rivers above 
mentioned. There is no portion of British Geology more 
difficult of elucidation than the latest changes which have 
taken place in the physical history of Great Britain, during 
the Pre-Glacial, Glacial, and Post-Glacial periods. Mr. Lucy 
has had many industrious and able predecessors in this field 
of research, of whom it will suffice to name the late Huoh 
Stbickland, Dr. Bucklatjd, Sir Bodebick Mubchison, the Rev. 
W. S. Symonds ; Messrs. Hull, Maw, Jones, VTitchell, &c. ; 
but it has remained for our friend and colleague Mr. Lucy to 
amass the largest amount of carefully gathered facts over a 
wide area that has ever yet been accumulated ; and it is only 
through the accumulation of such facts that truth can be 
arrived at, and sound conclusions drawn respecting the forces 
which have gone to fashion the present configuration of hill 
and valley which we see around us. VTith a view to the more 
exact understanding of his observed facts, Mr. Lucy has had 
constructed a very elaborate and beautiful Map of the district, 
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geologically coloured, on a scale of three inches to the mile; 
upon this is laid down the various superficial Gravel accumu- 
lations, their ages being differentiated by coloured dottings, 
which thus are made to express the distinctive character of 
the drift, whether quartzose or oolitic, local or derived 
from distant regions through the agency of water or ice. 
Besides this, the map expresses in numbers the height of 
almost every elevated point within the area referred to, so that 
argument deducible from elevation is at once settled. The 
heights have been determined by aneroid and trigonometrical 
measm-ements. The questions of the formation of gravel, the 
derivation of the pebbles of which the gravels are composed, 
the origin of boulders, &c., are all discussed in Mr. Lucy's 
])apers. Numerous sections of the gravels constructed from 
the most important localities are given, shewing their manner 
of accumulation, superposition, and arrangement done to scale ; 
and shewing the variable thickness of the deposits at different 
localities over the area treated of. 

The argument of the paper is based upon these sections which 
in themselves poui*tray a marked history as respects arrange- 
ment and accumulation. They are aU carefully described in 
Mr. Lucy's memoir, their fossil contents are noticed, and the 
peculiarities, and source of the gravels comprised in them are 
carefully described ; rocks that have travelled frx)m the North 
and North- West of England and Wales, from Derbyshire, 
Lancashire, Shropshire, and other remote localities are detected 
and approximately traced to their sources. The line of junction 
of the ^^ Northern Drift" gravels with the local Oolitic debris 
in the Severn Valley, and higher levels, have been laid down 
and their modes of accumulation explained. The terraces of 
river-gravels, forming low table-lands, rising fix)m 40 to 100 
feet above the present Severn, limiting, as it would appear, the 
vertical distribution of Mammnlifln remains in this valley, are 
carefcdly noted and described. Finally, the gravels known as 
" Northern Drift'* are traced to the height of 750 feet on the 
Cotteswolds, thus incontestably proving the submergence of this 
area some 800 feet during the Post-Pliocene Epoch. 
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This paper was received with marked approval by a crowded 
and appreciative andience, and there can be no doubt that its 
publication will add much to our knowledge of the "Quaternary" 
Greology of the British Islands. 

The first Field Meeting of the Club for the season was ap- 
pointed for 

MmCHINHAMPTON COMMON. 
Your President being detained by militia duties^ was not able 
to join till late in the afternoon. He is therefore indebted to 
the notes of others for the detail of the events of the day. A 
chief object of investigation was the age of the extensive 
earthworks on the Common, attributed by old county historians 
to the Danes, but to which others have assigned a much earlier 
date, referring them to pi'se-Boman times. The Members 
assembled at the Brimscombe railway station, and under the 
guidance of Messrs. Witchell and Platne proceeded along 
the old lane to the Hyde, examining en rouie the Supra-Liassic 
Sands, which are well exposed, and show a thickness of about 
60 feet. At Hyde House occurs a deposit of sub-angular gravel, 
derived apparently from the Great Oolite and Forest Marble 
above. It occurs at an altitude of 460 feet above the sea level, 
and according to Mr. Lucy owes its origin to the action of 
snow and ice during the Glacial or Sub-Glacial Epoch, while 
Mr. Witchell contends for ram and atmospheric agencies 
at a period anterior to the excavation of valleys to their present 
depth. On arriving at the higher ground above Hyde, the 
members found an excellent luncheon awaiting them, provided 
by the kind forethought of Mr. Playnb. On the flat table- 
land is a Boman barrow, much broken up, from which was 
disinterred in 1845 a fine fibula, the spring of which was 
quite perfect. This, which is now in the possession of Mrs. 
Farbab, was kindly entrusted to Mr. Platne for exhibition to 
the Club. A Great Oolite quarry was next visited, in which the 
conglomerate was well shown, and the variation in the litho- 
logical character of the different beds was very remarkable. 
Arrived at that part of the common near Amberley, the members 
proceeded to examine the excavations made in the mounds 
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near the Old Lodge, under the direction of Mr. Cunnington, of 
Devizes, and Mr. G. P. Playne. Everyone passing over the 
hill in this direction must have noticed the earthworks, here 
of considerable size, and continuous with those crossing the 
common towards Hampton; and also that there are a large 
number of mounds more or less elevated, some nearly circular, 
others of more elongated form ; and that, scattered everywhere 
over the surface, there are numerous small depressions or pits, 
with a heap of earth thrown up on one side of them. What 
these mounds were, and what purpose was served by these curious 
pit-like depressions, were the questions upon which the club 
hoped to be able to throw some light, aided by excavations 
which had been made the previous day. These earthworks 
have attracted the attention of most local historians, and have 
been variously interpreted in the histories of Gloucestershire. 
BuDDEB speaks of them as '^ fortifications and rampires thrown 
up at the time when the Danes ravaged this part of the 
country." Fosbbooke seems to take it for granted they were 
Danish ; and Atkins passes them over without notice. Bioland 
says of these earthworks that they are composed of the rubble 
stone of the country coated with turf, and extend from Little- 
worth to Woeful Dane's Bottom. He mentions the theory that 
they were of Saxon origin, and throws out a hint that they 
may have been British. These historians seem to have noticed 
the earthworks, and trenches only, and to have overlooked the 
mounds and pit-like depressions so numerous on the common, 
and which may perhaps furnish the best historical clue. It 
must at once strike the most careless observer that the earth- 
works themselves could scarcely have been intended for purposes 
of defence, as they are nowhere sufficiently formidable to have 
opposed any serious obstacle to the advance of a hostile 
force, even in the rudest times. Many of the larger mounds 
on Hampton Common present all the appearance of ^^long 
barrows," but when opened, they have as yet yielded little to 
their explorers. But the curious pit-like depressions, so nume- 
rous all over the common, tell their stoiy with more exactness. 
In all of these that were examined, were found bones of animals. 
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some partly charred^ with the rough stones used for crushing 
grain, and fragments of pottery of a very rude and primitive 
type. It appears certain that these depressions were used as 
rude cooking-places— dwelling-places they scarcely can have 
been. They are very shallow, excavated to a depth not* 
exceeding two or three feet, having the sides built up of 
loose stones, and the floor formed of earth trodden hard* 
On a former visit of the Club, many years ago, to Hampton 
Common, Greneral Tottnghusband, — since dead, — stated that 
in India some of the native tribes are in the habit of forming 
cooking-pits after the self-same fashion at the present day, 
by excavating a hole and throwing up the earth in a heap on 
one side. 

Alter dinner which had been served in a tent, the President 
and Members adjourned to the neighbouring inn, where, around 
a good fire, they discussed the question of the mounds and 
entrenchments by the light afforded by their recent excavations. 
Mr. CuNNiNOTON, so well known to antiquaries, by the reputa- 
tion he has acquired in examining the tumuli of Wiltshire, gave 
it as his opinion that he much doubted whether the earthworks 
were raised for defence ; and as regarded the pit-like excava- 
tions, he thought they were not British, but probably belonged 
to more recent times. They were however the work of a rude 
people, who from the few things found, he judged only occupied 
them for a short time ; no metal was found. Two pieces of the 
pottery found were not made upon a wheel, whilst some others 
fairly worked, might be rather late Boman. Very few remains 
of animal bones were discovered. There was a little slag. 
Without giving a positive opinion, he thought they were of a 
date shortly subsequent to the departure of the Romans. But 
after all it would seem that from the scantiness of the evidence, 
the actual date and attribution of these mounds and earthworks 
remains still a matter of considerable doubt and uncertainty. 

The next Meeting of the Club— one to be in its annals^ 

** For ever marked with white," 

took place on the invitation of Mb. Geoboe Maw, F.G.S., at 
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BENTHALL HALL, IN SHROPSHIEB. 
The programme, drawn up by Me. Maw, comprised visits to 
Wenlock, Buildwas, and Haughmond Abbeys ; to the Wreldn, 
and the buried city of Uriconium; to the Bhynchosanros 
Quarries, at Grinshill ; to the Breidden Hills, and Shrewsbury — 
a splendid programme, which, favoured with fine weather and 
Mr. Maw's admirable organisation, was carried out ^^ au pied 
de la lettre,^^ to the singular delight and enjoyment of all 
concerned. 

On Monday y 27th June — The party, twenty-five in number, 
arrived at the tonbridge Station, on the Severn Valley line, 
where they were met by Mr. Maw, and conveyed to his hospi- 
table residence, at Benthall Hall ; where Mrs. Maw had made 
every preparation for the comfort and accomodation of so large 
a party. 

On Tuesday, 8ih — ^After an early breakfast and a stroll 
through the gardens at Benthall, (where Mr, Maw has under 
cultivation a most interesting collection of European and North 
A&ican plants, a great proportion of which are the result of 
his own travels, for the express purpose of procuring them) the 
party proceeded to Benthall Edge, an elevated ridge of Wen- 
lock Limestone and Shale; where, at a height of 600 feet 
above the sea — 500 above the Severn Valley — a magnificent 
panorama is displayed ; bounded in front by the giant mass of 
the Wrekin, while in other directions the eye ranges over a 
wide expanse, in which the Longmynd, the Lawley, Caer Cara- 
doc, and the Clee Hills form conspicuous features. Descending 
the escarpment by the Vineyard and Wyke, the party made 
their way to Tickwood, the residence of the Eev. W. H. Watne, 
junr. ; to whom they were afterwards indebted for two very 
interesting papers on the Abbeys of Wenlock and Buildwas. 
Prom Tickwood, a sylvan walk, of singular beauty, led them by 
Farley Dingle to Bradley Quarry, remarkable for the presence 
there exhibited of Bitumen in large quantities in the upper 
beds of the Wenlock Limestone. Mr. Maw, with great show 
of probability, attributes the presence of this mineral to 
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infiltration from Carboniferons beds, since denuded. The 
course of the party was now directed to Wenlock Abbey, where 
a long halt was made ; and a paper was read by Mr. Watne, 
giring all the information now to be gathered respecting this 
fine old monastic foundation, the plan of which is still clearly 
traceable, though the wreck and ruin of 300 years have lefb 
but scanty remnants of what was once amongst the noblest of 
those religious edifices, which, formerly scattered broadcast 
over the land, having done their work, have been very properly 
disestablished and disendowed. The siyle is, for the most 
part. Early English with some late Norman, of which the 
Chapter House, with its beautiful intersecting arcades, is the 
principal example. Here, surrounded by these old monastic 
associations, and by those of a not less pleasing nature, which 
spring from genial company and good fellowship, the party, 
numbering in its ranks many ladies, partook of a luxurious 
luncheon, provided for them by the kind forethought of 
Mrs. Maw. 

From Wenlock the party went by train to Buildwas : the 
name, according to Mr. Wayne, derived from "Bield,*' a 
shelter and "Was,'* water; indicative of its character and 
position, and so far veiy appropriate. It is a small cruciform 
Norman Church, very homogeneous in character, smaller than 
Wenlock, but much more perfect. In the course of some late 
excavations an underground passage has been discovered, 
which has only been partially explored, leading in the direction 
of the Severn, and apparently a means of shelter and escape 
in case of danger. Perhaps this was the very " bield '^ from 
which the Abbey derived its name. Near Buildwas are the 
StrethiU Drifts — a stratified mass of Gravel and Boulder Clay, 
210 feet thick, resting against the old Silurian coast-line. A 
fall detail of this section is given in Mr. Maw's exhaustive 
papers on the Gravels of this district, in Volume XX of the 
'^ Quarterly Journal of the Geological Society.*' 



Wednesday y 9th. — ^The sun was shining brightly as the party, 
under the guidance of Mr. Maw, descended the hill to Ibok- 
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BBiDGE, on their way to visit the Quabbies at Steebawat and 
The Hatch, the Wbekin and Ubiconium. At Ironbridge a 
short halt was made, to see the process of mannfacture at the 
encaustic tile works of Messrs. Maw, where this branch of 
industry, now so largely employed for decorative purposes, is 
carried to the highest degree of perfection. Taking the train 
they proceeded to Lawley Bank Station, where they were joined 
by the President, Secretary, and seven or eight Members of the 
" Severn Valley Meld Club,'* in company with whom they 
directed their course to the Steeraway Quarries, in the Carbon- 
iferous Limestone. This formation is here seen thinning 
rapidly out ; the entire series from the *^ Yellow ** beds to the 
Coal Measures being compressed into a thickness of some fifty 
feet. The beds abound in huge Producti and Corals : of the 
latter some splendid specimens were obtained. A toilsome 
scramble up hill, and through brushwood brought the party to 
the quarries at **The Hatch," where the Carboniferous Limestone 
is exhibited in a still thinner section, with the Coal Measures 
resting upon it. This was evidently the limit, in this direction, 
of the old Carboniferous Limestone Sea : from hence, in a 
north-easterly direction, it is wholly absent over a space of 
some 70 square miles, and the Coal Measures rest either upon 
" Old Eed " or '' Silurian '' beds. 

Prom " The Hatch *' the course lay along the Erkal Bidge to 
Lawrence's Quarry, at the foot of the Wrekin, where trap 
dykes are seen traversing "altered rock," *'Caradoc" or 
" Upper Llandovery." Considerable discussion took place, and 
the diflFerent theories of infiltration and injection were urged 
by their respective advocates ; but, looking to the fact that the 
line of the dyke does not disturb the stratification which it 
divides, the opinion that the intrusive rock was due to injection 
along a line of fissure met with general acceptance. From this 
point commenced the ascent of the Wrekin, up the steep, 
almost precipitous, shoulder of which the party struggled reso- 
lutely, to find, as a reward for their toil, that Mrs. Maw, the 
active and beneficent dispenser of so many good things, had 
prepared a sumptuous luncheon for their refreshment; and 
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there, strewn upon the grassy slope, with a glorious prospect 
around and beneath, the snn tempered by a pleasant breeze, 
and all natnre glowing with life and warmth, a delightful half- 
honr was spent ; after which, with recruited energies, the party 
started for the final ascent to the summit of the mountain. Only 
those who have stood on similar isolated altitudes, under con- 
ditions equally faromuble, can form an idea of the magnificent 
panorama which such an elevation commands. At their feet 
lay the fertile plain of Cheshire, dirersified with 

'* WoodB and corn-fields, and the abodes of men 
Scattered at intervals" : — 

boTmded by tbe bills of GrinshiU, the Breidden, Long Mountain, 
the Longmynd, Caer Caradoc, and the lulls about Church 
Stretton ; the long ridge of Wenlock Edge, extending 16 miles 
in length, with the parallel escarpment of Aymestry Limestone, 
on which Burton stands. In the blue distance might be dis- 
tinguished the Arran HUls in ,Wales, those of Badnor Forest 
and the Black Mountain on the borders of Hereford and Badnor, 
and even the remote Cader Idris is within the range of vision, 
though the haze concealed it on the present occasion. The 
height, taken by aneroid, was made to be 1320 feet. The 
Wrekin is a great centre of igneous action, similar to that of 
the Malvems, and, like that, has been the means of bringing 
up the Coal, and rendering that important mineral available 
for the use of man. The line of disturbance is traceable from 
LiUeshall to the hills of Badnor Forest. Standing on the 
Bladder-stone, (explained as originally Balder-stone, in honour 
of Balder, the Scandinavian deity) the highest point of the hill, 
Mr. CooPEB, the Secretary of the " Severn VaUey Field Club,'* 
pointed out the Geological features of the surrounding district, 
the Long Mountain of "Upper Silurian,** capped with "Old 
Bed," the " Lingula Flags " of the Stiperstones, the so-called 
"Bottom Bock," or "Cambrians " of the Longmynd, the Breidden 
Hills of ** Lower Llandovery," with interbedded Trap, the Trap 
of Caer Caradoc, and the " Wenlock beds," and " Aymestry 
Limestones ** of Wenlock Edge, and View Edge. A humorous 
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poem^ on the Wrekin, was read, amidst much laughter, by the 
Eey. Mr. Cobbold, and a short paper by Mr. Dickenson, Presi- 
dent of the " Severn Valley Field Club." 

It was time now to proceed to meet the carriages which 
were to convey the party to Uriconium. Passing over the fine- 
grained Eed Syenite of Primrose Hill, a rapid descent brought 
them to Longwood, where the carriages were in waiting, and 
in due course they were deposited at Uriconium, a British 
Pompeii, buried for 1,400 years in the ruins of its own confla- 
gration, for by fire it undoubtedly perished, and that so utterly 
and completely, that with the exception of a grim fragment of 
wall, out of which the tooth of time has bitten huge mouthfuls, 
no external vestige remains to mark the site of a city which 
once boasted a circxunference of three mUes, and Thei^moe, a 
Forvmiy a Basilica, and all the public buildings of an important 
Boman town. A few ditches, becoming rapidly overgrown — 
the foundation-walls of chambers — a few tessercdy and the tiles 
of a JEypocaust laid bare within these few years, attest at the 
same time the endeavours to excavate on the site of the buried 
city, and the disappointing nature of the result. Nothing can 
be more barren, tame, and uninteresting than the present 
appearance of the remains, which in all chaiity should again be 
covered up and restored to that repose from which it seems 
almost a sacrilege to have brought them into daylight. 

Thursday y lOtU June. — ^The programme of this day embraced 
an examination of the debris of the Clive Copper Mines in the 
Eeuper Sandstone — the Keuper escarpment of Clive Hill, and 
the Grinshill Quarries in the '^ Waterstones " of the Keupei*. 
The train conveyed the party to Shrewsbury, and caniages 
thence to Clive Hill. Here the *'Bunter" or *^ Bromsberrow " 
beds are seen faulted against the "Waterstones.*' Veins of 
Copper in the form of cai*bonate are found along the line of 
fault, and have been worked at Clive Hill, though the workings 
are now abandoned. Along the line of the lode very beautiful 
examples are found, illustrating the disposition of Iron, in 
variegated strata, which formed the subject of an able paper 
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by Mr. Ma^vt, published in the *' Quarterly Jonmal of the 
Geological Society " for November, 1868. The Lode of copper 
has its aides commonly bounded by oxide of iron, in connection 
wiih Yrbicli, curiously marked bands of the same mineral 
yariegate the surface of the yellow sandstone with singular 
regularity. It seems due to galvanic action, causing the 
iron contained in the Keuper to arrange itself in these parallel 
bands. Some very beautifully illusti'ative examples were here 
obtained. The next point of interest was the well-known 
Grinshill Quarries, famous not only for the excellence of their 
building-stones which ai^e unsurpassed for beauty of colour, 
for texture, and endurance; but to Geologists of special interest, 
as having yielded in greater abundance than any other locality, 
the bones, and supposed footprints, of the Rhyivchosaui'us^ a 
curious beaked Saurian of peculiar character, having an 
apparent connection with the Cheloniana or Turtles, and re- 
stricted to the Keuper. The quarries exhibit a magnificent 
section of the '^ Waterstones," some 80 feet in thickness, 
capped by Lower Keuper Marls, and resting upon the red 
"Bunter** beds. These beds occur in successive rolls as far 
as Prees, where they are succeeded by the ** Ehoetic *' and the 
" Lower Lias," up to the ** Marlstone " of the " Middle Lias.'* 
From this point (at Prees) the Lias would not again be met 
with for forty or fifty nules; yet, it must once have been 
continuous over the whole of the intermediate area, and have 
extended some 1,500 feet above the present level of the Grins- 
hill series. What an idea does this convey of the gigantic 
scale upon which denudation has been carried on 1 And how 
does the mind of man recoil when it endeavours to grasp the 
idea of time, in connection with events of such magnitude and 
duration ! The Geologists fotmd ample matter of interest in 
some slabs preserved by the quarrymen on which, upon the 
ripple-marked surface of the ancient Keuper beach were 
stamped the tracks attributed to the RhynchosavruSy while the 
casts of the rain or hail-drops stereotyped for ever in the rock, 
bore witness to the fact that in those long distant epochs the 
rain fell, and the winds blew, and the atmospheric conditions 
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Were pretty much the same as at present. Only one of the 
slabs exhibited any portion of the bony skeleton of the little 
Saurian, but this was of much importance, as it showed one of 
the vertebrae with its spinous processes, and there was reason 
to think that in the hands of a careful operator more of 
the skeleton might be developed. This precious morsel may 
possibly help to lift the veil of mystery which still hangs over 
much of the physical history of the reptile. It fell into the 
hands of Mr. Maw, who will not fail to elicit from the relic all 
the information it is capable of yielding, respecting the nature 
of the creature of which it once formed a part. The botanists 
of the party had their share of gratification in finding Teesdalia 
nudicaulis in considerable abundance. 

After luncheon, provided by Mr. Maw, at the Elephant-and- 
Castle, the party was conveyed in carriages to Haughmond 
Abbey. Another of those recent Fossils which remain to excite 
the interest of the antiquarian, and to set him speculating upon 
a condition of things which some among us would wish to see 
restored — as well attempt to reviye the Rhynchosaur I A short 
time only was spent at Haughmond, evidently derived from 
Haut Mont There are some interesting bits about it, espe- 
cially the Chapter House of "decorated Norman," the three 
arches of which are very fine, but like most of its congeners it 
has been used as a quarry, and the entire church, with large 
portions of the other parts of the building have thus disappeared. 
By the side of the road, eastward from the Abbey, is a quarry 
in the ** Cambrian " rock, on which grow 8edv/m telepJUunty and 
Sedum Forsierianum^ the latter a very local plant. 

Friday, Uth Jime. — ^This day was set apart for a visit to the 
Breidden Hills, and an examination of their structural and 
other peculiarities. The rail conveyed members to Shrewsbury, 
and thence to the Middletown Station, at the foot of the 
Breiddens. A few yards west of the station is a deep cutting 
which exhibits extensive Drift deposits, consisting of " Boulder 
Clay,*' capped by Gravels. In an article from the pen of Mr. 
Maw, in the Oeological Magaaine for Jxme, 1867, this section is 
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thus described: — "Cutting west of Station, 310 to 530 feet 
above the sea; thickness 120 feet, consisting of 65 feet of 
tough Clay, overlain by 45 feet of Gravel and Pebble beds, 
intermixed with Clay and Boulders." 

At Middletown the ascent of the Breiddens was commenced. 
These hills consist of interbedded Eelspathic Trap in beds of 
the *^ Lower Llandeilo*' period, precisely as at Cader Idris. 
Immediately at the base of the hill called Moel-y-Golfa, the 
Felspathic rock exhibits a most remarkable conglomeratic 
character most difficult to account for, the Felspathic masses 
being charged with rounded pebbles identical in character and 
composition with the matrix. No foreign matter of any kind 
is intermixed. The pebbles have evidently been rolled and 
re-deposited in a soft bed of the same constituent materials 
without the intermixture of any extraneous substance. That 
these are due to mechanical force is certain, but how acting, 
it is most difficult to explain. 

At the Meeting of the British Association at Exeter in 
August last, a paper was read by Mr. Maw on the Trappean 
Conglomerates of Midletown Hill, of which the following con- 
densed account is extracted from the Beport of the Transactions 
of the Meeting : — 

** This was a description of the contemporaneous traps of Lower Silurian 
age in the ridge known as Middletown Hill, running parallel with the 
Breiddens, on the borders of Shropshire and Montgomeryshire. Especictl 
reference was made to the great beds of Bouldered Trap, consisting of 
boulders of compact felstone, imbedded in a softer matrix of Felspathic Tuff. 
The nodules occupy about half the mass of the conglomerate, and are 
unaccompanied by pebbles of any other rock. They vary from the size of 
a walnut to rounded masses of more than a hundred weight. Sir Roderick 
Mubchisgn's description of these beds was referred to, and the author took 
exception to the term ** Concretionary Trap," employed in the ** Silurian 
System," as he considered that the rounded outline of the boulders was 
imquestionably due to mechanical causes. The interbedded Traps, bounded 
on either side by Lower Llandeilo Flags, are of a collective thickness of 
about 780 feet, including Bouldered Felstone, alternating with a whitish- 
green Felspathic Breccia. The line of separation between the Breccia-bed 
and Boulder Trap is remarkably sudden, and no gradation of character 
occurs between them. The Breccia is worked for hard felspar, used for 
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pottery purposes, and contains small nests of Steatite. The bouldered 
condition of the Felstone-bed was considered due to its partial breaking up 
on being erupted under water, the soft matrix of Felspathic Tuff being the 
portion more intimately divided, and the compact boulders fragments that 
had I'esisted disintegration. The sudden alternation in Middletown TTill 
of eruptive beds of very dissimila?* character was noticed; they seem to 
have been emitted in immediate succession, as, although overlain and 
underlain by sedimentary deposits, there is no evidence of interstratifi- 
cation of sedimentaiy beds. The author, in conclusion, pointed out the 
close geographical association with these bedded Traps of the much later 
poi'phyritic greenstone of the Breidden Hills, which, it was suggested, 
might have been emitted from the same point of eruption : and the local 
association of the intrusive greenstone with the Lower Silurian interbedded 
Felstones was noticed as being veiy general in North Wales." 

A sharp scramble up the preciinfcous shoulder revealed a fine 
prospect over Welshpool and the Denbighshire billti beyond. 
In passing from Moel-y-Golfa to the Breidden^ an intermediate 
valley was crossed, eroded in the Lower Llandeilo Shales. Then 
oommenced the ascent of the Breidden proper, on the summit of 
which stands the obelisk erected to the memory of Admiral Lord 
KoDNEY, known as the Bodney Pillar. Its height is slightly 
under 1300 feet above the sea, and commands a noble prospect. 
In fix>nt is seen Llanymynych, the southern extremity of the 
great Carboniferous Limestone range which runs through North 
Wales to Oswestry, west of which are seen the Denbighshire 
hills by Welshpool and Montgomery to the Long Mountain 
and the Shropshire Silurians. But a short halt was made to 
admire the beauty of the prospect, as time was limited, and 
the discovery of Poteniilla Bupestris, the exact habitat of which 
nobody quite knew, had yet to be effected. So, under the 
leadership of Mr. Maw, away went the botanists of the party, 
" thoro' bush thoro' briar," in quest of the coveted species for 
which the Breidden Hill is the only known locality in Great 
Britain. Long and tedious was the scramble, and doubts of 
success were beginning to damp the ardour of pursuit, when 
a shout from Mr. Maw proclaimed the welcome ^^Ewrekal^^ 
Immediately below the eastern extremity of the Breidden, on 
the bare precipitous slope of the eruptive trap rock PotentiUa 
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mpeMtrie, the Queen of the Breiddens, in tall branchy panicles 
of snow-white bloom, grows in profusion. No fear of its being 
exterminated, as it is protected bj the scarped precipices, on 
which it delights to dwell. This was the crowning success of 
the day, after which it was necessary to turn in the direction 
of the Hiddleto¥na Station, where the train was due at 4.12. 
By the way a visit was paid to a Baryta mine, now no longer 
worked, on the Middletown Hill. This mineral is found as- 
sociated with Carbonate of Lime and Lead, in veins, occupying 
fissures in the Pelspathic Trap. Some good specimens were 
here obtained from the refuse heaps. 

The party returned by rail to Shrewsbury, where, having two 

hours to spare, the Musetun was first visited, and afterwards 

the quarries, on the further bank of the Severn. The chief 

objects of interest in the Museum are the relics from XJriconium 

and the remains of the Rhynchosaurus from GrinshilL The 

collection from the former locality served only to show more 

forcibly the insignificance in an antiquarian point of view of 

the result of the investigations carried out on that site ; the 

objects collected are unimportant in number and in value, and 

bear no proportion to the former extent and importance of the 

place. Li these respects they will bear no comparison with 

those found at Cirencester, and preserved in the Museum there; 

nor to tbose from the villa discovered on the estate of Lord 

Eldon, at Chedworth, so nobly cared for and preserved at his 

expense. 

The Shynchosaurus^ remains are mainly referrible to portions 
of the skull and jaws, in which the prominent eye-orbits and 
the beaked and edentulous character of the jaws are well 
shown: but it would seem that if sufficient zeal had been 
displayed, it should have been possible by this time to construct 
the entire skeleton of the reptile, of which several important 
parts are still wanting. There remained after leaving the 
Museum but scanty time for a visit to '^ the Quarries," which 
proved full of interest. The beds consist of about 50 feet of 
stratified sand and gravel, the lower portion sandy, and 
containing Marine Shells ; the upper, of gravel with granite 

F 
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boulders and scratched blocks. A huge boulder of granite, 
weighing at least a ton, was seen on the floor of the quarry, 
derived as wg.s stated by the quarryman, from the gravel in 
the upper part of the quarry, which would seem to be the 
equivalent of the Upper Boulder Clay of Strethill. The 
following Shells were extracted from the sandy layers : — 
Caprina ialandicay Cardium edule, Tellina solidtdaj Turritella 
communis, Nassa reticulata, and Purpura lapillua. These beds 
are full of interest, and would well repay Greologists for their 
investigation. 

Saturday the 12th, terminated the programme so admirably 
arranged by Mr. Maw, and under his guidance carried to a 
successful conclusion, with a degree of comfort, exactitude, 
and punctuality, which added much to the enjoyment of the 
party. It will be long ere the Cotteswold Club shall cease to 
recall to mind the pleasure of the four days spent under Mr. 
Maw's hospitable roof — the kind solicitude of their hostess, 
or the splendid hospitality which watched over every want, 
provided against every contingency, and not content with 
preparing creature comforts and transporting them great 
distances, so that the tired wayfarers found refreshment just 
when and where they most needed it ; but, with a rare munifi- 
cence supplied means of transport, which for so large a party 
could neither be easily provided nor limited in extent. 

I annex the lines read on the summit of the Wrekin, by the 
£ev. Mr. Cobbold^ to which reference has been made. 

LINES ON THE WREKIN. 

(Supposed to have been written by a Nephew of John Fobstxb, the EesayUt.) 

YoxT and your glass might spend a week in 
Viewing the prospect from the Wrekin ; 
Mortal in Britain ne'er set eyes on 
Such an extended wide horizon ; 
Indeed, the prospect from this monnt is. 
Over no less than nineteen Counties ! 
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From Worcester, which King Charles encamp'd on. 
To Stafford, Warwick, and Northampton ; 
O'er Shropshire, Oxford, and to Brecon, 
The crow near seventy miles wonld reckon, 
Sxact, till sixty-eight from Wrekin, 
In a straight line to Brecon-beacon. 
Next Gloucester, Monmouth, 'mong the rest are 
£adnor, Montgomery, and Leicester ; 
And Hereford we number with 
Denbighshire, Flint, and Merioneth. 
The sated eye may roam at leisure 
Over the dull flat plains of Cheshire ; 
Derbyshire and Lancashire are visible. 
No more are in my list admissible. 
Notice yon battered skuU-shap'd rock. 
The BritLsh fortress Caradoc. 
Those pointed summits bare of trees 
Are the two barren Shropshire Clees. 
Not neck of swan or maiden whiter is 
Than yon deft height of Cader Idris, 
Sixty miles distant — ^barring two— 
That peak presents itself to view. 
Above the rest behold that dim 'un. 
It is the lofty Welsh Flinlimmon : 
And even Snowdon could be seen 
Where there not other hills between. 
And Ireland— oh, sad perplexity I 
Is hidden by the earth's convexity. 
There's Banbury famous for its cakes. 
Which some big Banbury baker bakes ; 
And Malvern, where for each disorder 
That folks are heir to, doctors order 
Wet naps in sheets, and large potations 
Of water cold — and scanty rations. 
But stay my Muse, 'tis useless seeking 
To tell the prospect from the Wrekin ; 
The house and park of Squire Moseley, 
Wellington, Shrewsbury, Newport, Broseley. 
But stay, I'm off again, so be it. 
That you 'ere long may go and see it. 

rpixB iihi^ Field Meeting of the Club took place on Tuesday 
20tli J^uly^ O'l^d was well attended. The members assembled at 

the 
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PEOCESTER STATION, 
from whence they walked up the hill, passing on the way the 
Old Bam at Frocester Court, and pausing to examine the well- 
known fossiliferous beds at the base of the Inferior Oolite. 
From the summit of the hill, the party proceeded under the 
guidance of Mr. J. W. Hallewell, through Woodchester Park 
to Nailsworth. At the Quarry, near the Park Farm, Mr. 
WiTOHELL drew attention to the thinning out of the shelly 
weatherstones of Hampton Common, which are here represented 
by a bed only 3 or 4 feet thick, and thin out altogether between 
Frocester Hill and Nymphsfield. From a fissure in this quarry 
Mr. Lucr extracted a number of small Quartz Pebbles. They 
were discovered in a red looking earbh, which filled up the 
fissure. This was regarded as important, furnishing apparent 
evidence of the submergence of this part of the Cotteswolds 
during the Glacial Epoch. 

From hence the party crossed the valley and at the tower 
in the park, admirably chosen for the beauty of its situation, 
they found a handsome luncheon which the kind forethought of 
Mr. Hallewell had prepared for their refreshment. 

Their next visit was to a landslip which had taken place 
during the previous winter. These slips are perpetually 
occurring on the flanks of the Cotteswolds, and serve to show 
how these combes and valleys have been widened and are 
still widening. In this instance about twenty perches of ground 
had slipped, carrying along trees, bushes, &c., and with them 
an apple-tree, which was seen still standing erect on the ground 
it stood upon, with its fence still enclosing it. 

The next halt was at Ferny Hill, near the bottom of the 
park where similar slips have occurred ; by means of which, in 
conjunction with the streamlets running down the slope and 
excavating deep fissures, a combe is now in course of formation. 
These features of the valley were pointed out on the spot by 
Mr. G. F. Platne, who had prepared a small map of the 
Combe, copies of which were distributed among the party. 

It was intended to have gone over the Monastery, but time 
would not permit, and the party returned to Stroud, and dined 
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at the Com Hall. After dinner, Mr. Platkb gave an account 
of hia researches on Hampton Common and Eodborongh Hill^ 
on the site of the supposed pit-dwellings which are visible there 
in such, numbers. He produced a quantity of rude pottery, two 
flints, and seyeral stones, and pebbles of foreign origin, which 
he had found in the pits, and which he regarded as evidence of 
human occupation. 

TTpon this occasion several visitors were present, including 
the Secretary, and several members of the Bristol Naturalists' 
Club. 

The last Field Meeting of the season took place on Tuesday, 
Slst August, at 

WOTTON-UNDER-EDGE. 

The members assembled at the Charfield Station where a 

break and four horses were in waiting, and though the lanes 

^vv^ere of the narrowest and the hUls of the steepest the cattle 

and the coachman were quite up to the mark, and a pleasanter 

mode of travelling could not have been devised. The first 

point of interest in the programme was Kingswood Abbey, of 

which only the gatehouse remains, date fifteenth century. In 

a room over the entrance arch, a paper was read by Mr. 

Peitchett on the history of the Abbey, originally founded, 

as appears by Duodale, in 1139, for Cistercian Monks from 

Tintem. After many vicissitudes, moving to Haselden first, 

and then to Tetbury, they returned in 1170 to Mireford in 

Kingswood, at a distance of a mile-and-a-balf from their first 

place of settlement. Both establishments appear to have been 

maintained, and a road communicating between them known 

as the " Trench Boad " or " Trench Lane," is still traceable. 

Nothing now remains of the buildings at Mirewood ; a chapel 

which now stands on the site being apparently that formerly 

attached to the dwelling-house of the Thynnes, now entirely 

obhterated. 

After leaving Kingswood the party separated, some going up 
the Wortley TTill by a deep ferny lane to some quarries on the 
summit, while the rest proceeded in the break to Ozleworth, 
a lovely drive by Alderley and Newark. The church at 
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Ozleworth is of singrnlar interest from its pectiliar architectural 
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chaiucters — " Norman " and " Transition '* of a most unusual^ 
if not unique type. The chancel-arch, and the north porch 
both present features of rare occurrence. Nothing is more 
remarkable than the fact of the early establishment of churches 
by the Normans in the remote Cotteswold valleys, pointing 
to the comparative wealth and density of population in those 
times ; but it is difficult to account for the elaborate beauty of 
the work at Ozleworth. The walking party here joined their 
fellows, and the whole proceeded to discuss a capital luncheon 
which Mr. Peitchett had kindly provided ; after which they 
went on to Wotton-under-Edge, where dinner was served at 
the White Lion. 

After dinner Dr. Weight gave a most interesting resume of 
a paper, which will appear in the published Transactions of our 
Club, " On the Correlation of the Jurassic Bocks of the Cote d'Or 
(France), with formations of the same age in the Counties of 
Gloucester and Wilts." The Doctor, who had been turning to 
good account a short vacation during the summer, had visited 
the district in question where he had the advantage of being the 
guest of Monsieur Jules Martin, at Dijon, a former correspon- 
dent, and author of an important Monograph on the Infra-Lias 
of the Department of the Cote d'Or. As much misapprehension 
exists as to the true age, position, and character of the beds 
described under the name ^^ Infra-Lias," the Doctor desired to 
make an attentive study of the fossils collected therefrom by 
Monsieur Martin, many of which he had figured and described 
for the purpose of ascertaining to what stage of our laassic 
series they appertained. 

Monsieur Martin received him most kindly, and gave him 
every facility for studying the same ; and it was the result of 
this examination which he now proposed to communicate to the 
Club. Dr. Weight read a letter from M. Maetin in which 
that savant gave a detailed account of the different formations 
developed in the C6te d'Or, with the leading Fossils contained 
in each stage, for the more perfect identification of the forma- 
tions commencing with the Avicula-coniarta-heds which are very 
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well developed at Marctgny^souS'ThU, and at Montigny^twr^ 
Armarigon, which greatly resemble the beds of the same age 
at Westbory^ and contain a similar assemblage of Fossils, some 
of which were especially noted^ but fuller details are contained 
in his Memoirs. 

The Lower Lias formation exhibited nearly all the stages with 
which we are acquainted in Gloucestershire^ in which the Doctor 
enumerated the " Infra Lias^" as in fact a great development of 
the zone of Ammonites angvlatusy containing in the Cote d'Or a 
larger variety of Fossils than had been met with in any of the 
localities in England hitherto explored. 

The Doctor traced the other stages one by one^ and compared 
them in passing with those of our own region, showing the 
identity existing between the Faunas of both countries. 

The Upper Lias and its super-imposed "Sands'* is well 
developed in France, and the Sections exposed in the C6te 
d'Or were compared with those at Frocester HiU, and other 
typical locallfcies. 

The Doctor glanced at the succession of beds through the 
Inferior Oolite, and the stages known by Continental Geologists 
as the Bathonieny Oxfordieny CoraUien, Kimmeridgieny and Port^ 
landien ; the two latter of which he added, were not easily to 
be correlated with ours. 

The result of the comparisons thus briefly summarised wiU 
be found thoroughly exhibited in the learned paper which 
forms no unimportant portion of our pubUshed Transactions for 
the present year, after the perusal of which we shall be better 
able to form a correct estimate of the value of our Colleague's 
visit to M. Mabtin's collection. 

This was the last meeting of the Club for the season — ^a 
season which will be long remembered as amongst the most 
agreeable and instructive which the Club has ever known. Let 
us hope that it wiU be the forerunner of many such, and be a 
stimiduB to every individual amongst us to maintain and extend 
the credit and influence of the Cotteswold Club. 
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The GfraveU of the Severn, Avon, and Evenlode, and thet/r extension 
over the CoUeswold Hills. By W. C. Luct, P.G.S., F.A.S.L. 
Bead at Gloucester, April 7, 1869. 

Th£ attention of Geologists has during the last few years been 
much directed to the study of the superficial gravel formations 
and deposits of the Pliocene and Post Pliocene period. 

In France, the Valley of the Somme, in which so many flint 
implements have been found, has been rendered classic by the 
able writings of Mr. Pbebtwich, Mr. John Evans, Sir C. 
Lyei<i.^ M. Botjcheb be Pebthes, Mr. Tylob, and others. 

The Thames Valley and the gravels in the neighbourhood of 

Bedford^ Salisbury, and particularly the East Coast^ by S. V. 

Wood, Junr., and the Rev. J. Bome, have been carefully described 

and correlated. The first account that I have foimd on the 

Severn and Avon gravel deposits was written by a member of 

this Club, the late lamented Mr. H. E. Stbicbxand, in 1834 ; 

, and subsequently papers have appeared in different publications 

I by Sir Bodebick Mubchison, Professor Buceman, Mr. E. Hull, 

I and Mr. G. Maw. 

I With the exception of two very good but incidental notices by 

Messrs. Joites and Witchell, the only paper published by the 
i Club is that in 1861, by the Rev. W. S. Symonds, on the Drifts 
of the Severn, Avon, Wye and Usk, and it was mainly in 
consequence of the following remark of his that I was induced 
to study the subject, — " We have much to investigate before we 
can hope to obtain a clear insight into the history of the Drifts 
of Gloucestershire and Worcestershire ; " and also of the appeal 
made by our President in his address in 1863, and again in 
1865^ to the members of the Club to examine these Gravels. 
G 
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Mj attention was at first confined to the Grayels of our 
immediate neighbourhood^ and originally the map illustrating 
my researches was only one foui-th of its present size ; but after 
visiting the Moreton and Stow Districts and reading the very 
valuable paper in the Reliquioe DiluvianoB, by Dr. Buckland^ 
descriptive of that region, I became convinced that to render 
the subject at all intelligible, it would be necessary to increase 
the area, and my great difficulty has since been to know where 
to stop. 

The object I have endeavoured steadily to keep in view is, first 
to give you, in as concise a form as possible, the Geological 
position and physical characters of the various beds of drift 
Gravel, in the hope that the members will be led to investigate 
them, and that ere long they may be as well known as any of 
our OoUte sections in the Cotteswolds. Secondly, to explain 
what appears to me to be their origin and age* Should it be 
found that I have done my work fairly, there ought to be little 
difEerence of opinion upon the first; but the second is one 
upon which unanimity can hardly be expected. 

It has always appeared to me, that in writing a paper upon 
a complicated and difficult subject like the present, it is very 
desirable, even at the risk of taxing the patience of those who 
are thoroughly conversant with it, to place before the not so 
well informed, what may be regarded as the generally received 
opinion of some of the best authorities. Even amongst those 
who are non-geologists, there is a wide and general interest felt 
in the subject, as it is in the drift deposits that we find the 
first records of man and his works upon the globe; and any 
information therefore which tends to lead us to reconsider our 
views, with regard to his chronology, cannot fail to be of the 
highest importance. 

Upon an examination of a geological table we shall find at the 
very top the words, Becent, Post Pliocene, and Newer Pliocene, 
and it is in the two latter that the drifts which form the subject 
of this paper, and which include the Glacial Epoch, mainly occur. 

Mr. Page adopting the views of Mr. T. F. Jahiebon, 
arranges the Glacial period into three stages,— the jUr«^, when the 
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pre-gladal land, somewhat higher than the existing continents, 
began to receive the ice sheet; the secondy during which the 
ice-bound land subsided to the extent of 1800 or 2000 feet ; and 
the ihirdy during which the land was re-elevated step by step, 
and the ice gradually disappeared. 

After speaking of the difficulty in reading aright the 
phenomena of the Glacial Epoch — the second stage having 
obliterated so much of the first, and the third so much of 
both — ^he adds, ** this much, however, is certain, that the 
Pre-Glacial or Pliocene land surfaces, wherever they are found, 
contain fossils; that the first stage of the Ice Epoch is 
characterized by boulders, little removed from their parent 
rocks, by finely glacialized rock-surfaces, and by the true 
boulder clay or till of Scottish Geologists, and is always 
un-fossiliferous ; that the second stage is characterized by 
re-assorted clays, by more rounded and widely-dispersed 
boulders, and is also un-fossiliferous; while the third stage 
has more moraines, ridges of sand and gravel, terraces with 
occasional shells, and finally, in the lower levels, the silty clay 
or brick clay, containing boreal shells, star fishes, bones of 
seals, whales, northern ducks, and other kindred remains.'' 

By way of illustration, and to enable you the better to follow 
me, I have reproduced Mr. Pbbstwich's section of the Valley of 
the Somme in France ; and my explanations will be mainly based 
upon his admirable paper, read before the Royal Society.^ 

Theoretical Section across the Valley of the Somme, 




A Birer. a Reeent alliiTiam. b b* h" Loea on diffnrent levels and of different ages, 
e Low level Graveli. d High level Oravela. C The Valley excavated. 



• I have, howeyer, where neoeaaary, drawn largely from the works of Sir C. 
Ltsll, Fh>feB8or Baksat, and other competent anthorities. 

G 2 
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A, represents the present river Somme ; a, recent allutium ; 
h, V, V\ Loess on different levels, and of different ages ; c, low 
level Gravel ; d^ tigh level Gravel. Now it is supposed that the 
upper bed of Gravel marked d was, at one time, the level of 
the water course ; that shortly prior to that time, in Pliocene 
or early Post-Pliocene period, the cold was so severe as to be 
called the Glacial epoch, and that the greater part of England 
was submerged. The high-level Gravel marks a period of a 
gradual increase in temperature, and consequently denudation 
proceeded more rapidly. It is rarely more than 20 feet thick, 
and has an average of about 12 feet. The low level c varies 
from 10 to 30 feet above present water level, and it is mainly 
in this deposit that the remains of flint implements, which are 
admitted to be the work of human agency, have been found, 
associated with the remains of extinct mammalia. 

I would particularly call your attention to the Loess, or brick 
earth (6, 6', V'^ This is thought to be the result of river floods, 
commencing at the period of the highest valley Gravels, and 
continued down to the end of that of the lowest valley Gravel; 
that the higher beds (b) were formed at the time the higher level 
gravels were being accumulated in the bed of the old river ; the 
bed (6') afber the valley (d) was left dry, whilst the lower beds {b") 
result from inimdation of the river after the excavation of the 
valley (0), and when the higher levels were beyond the reach of 
floods. 

Careful examinations have been made along the French coast, 
and a remarkable resemblance is found in the Estuarine 
deposits — more particularly the low level ones — to those on our 
own coasts. Probably the English Channel was much narrower 
than at present, and there is reason to think that at the period 
of the higher Gravels, or slightly antecedent to that time, the 
two coasts were joined ; in other words, that there was then no 
English Channel.* 

* Afl I hope to be able to visit the Drift deposits of the east coast of England* 
I purpose to give a sapplemental paper to show how far the Severn, Avon, 
and Evenlode drifts con be correlated with them, and also with the ideal section 
just g^ven. 
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Very few of the high level Gravels contain organic remains^ 
and the general fanna of these Estuarine deposits shews a large 
percentage of those now living. There is one remarkable shelly 
the Oyrena (Corbicella) fluminalisy which is now not met with in 
European rivers or lakes^ but is found in the Nile deposits^ 
and parts of Asia. 

Sir CHABiiES LvEiiL says : — " It may be contended that when 
Oyrena {Corbicella) fluminalis abounded in the Thames^ the 
Hippopotamus may have been suited to the same climate, just as 
the same moUusk and the living hippopotamus co-exist in the 
Nile. We may doubtless imagine that during the coimtless 
centuries which may have passed away since the Glacial epoch, 
there have been oscillations of temperature, in the course of 
which certain members of a more Southern fauna migrated 
northwards, and then retreated again when a succession of less 
genial seasons prevailed ; while other migrations in an opposite 
direction took. place whenever there was a change from a 
warmer to a colder climate."* 

Formaiuyn of Qravel. — " In all rivers,*' says Mr. Pbestwich, 
*^ subject to floods and carrying down much sediment, (as for 
example the Severn in its lower course,) three forms of sediment 
will be deposited. 

1st. — Coarse gravel and shingle in the more direct channels 
through which the waters flow with the greatest velocity. 

2nd. — Sand and fine gravel in those portions of the more direct 
channel, where the velocity of the stream is checked from any 
cause; and 

Srd. — Fine silt and sediment in those parts where the flood- 
waters out of the direct channel remain for a time in a state 
of comparative repose ; such places are the lee-side of the 
hills, lateral valleys and plains, and any local depressions or 
hollows. None or little would accumulate in the main channel, 
as the scour of the retiring waters would there prevent its 
deposition. 

1. — ^That certain beds of gravel at various levels follow the 



• ** 



Antiqoily of Man/' p. 130. 
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course of the present valleys, and have a direction of transport 
coincident with that of the present rivers, 

2. — ^That these beds contain in places, land and fresh-water 
shells in a perfect and uninjured condition; and also the 
remains, sometimes entire, of land animals of various ages. 

3. — That the extent and situation of some of the beds of 
gravel so much above the existing valleys and river channels, 
combined with their organic remains, point to a former condition 
of things when such lands constituted the lowest ground over 
which the waters passed. 

4. — ^That the size and quantity of the debris afford evidence 
of great transporting power, whilst the presence of fine sUt^ 
with land shells, covering all the different gravel beds, and 
running up the Coombes, and capping the summit of some 
adjacent hills to far above the level of the highest of these beds^ 
point to floods of extraordinary magnitude.'' 

And now, before proceeding to the more direct subject matter 
of my paper, permit me to acknowledge most folly the very 
great assistance I have received from Mr. Ethebidoe, in con- 
structing the map, making the vertical sections, and naming the 
rock specimens and fossils, and to whom I am further indebted 
for many valuable suggestions ; also to my friends our President, 
Sir W. Guise, Bart., the Rev. W. S. Symonds, Dr. Wkioht, 
Messrs. Tomes, Kibshaw, Platne, Witchell, Bellows, my 
old companion and instructor, Mr. John Jones, and Mr. Boyd 
Dawkins, who classified the Mammalian remains. I have 
further to thank Mr. Jordan, of Jermyn Street, for his 
admirable execution of the map. 

With the late Mr. Strickland I regard the term ^* Drift ** 
to denote all those superficial accumulations of transported 
materials, which are so circumstanced that they cannot have 
been produced by the tranquil causes which are in daily operation 
in the district, and which I propose to divide as follows : — 

Firstj — ^I adopt the general name of Northern drift, which, 
although sufficiently comprehensive, I acknowledge is far frx>m 
being definite or satisfactory. It is composed of Quartzose 
pebbles, long since shown by Sir B. Mubchison to be derived 
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from the conglomerate beds of the New Bed Sandstone^ Bed 
Silicioos Sand, Lickey Quartz^ Millstone Grit, Coal Measures^ 
Igneous Bocks, Coarse Granite from Cumberland or Scotland, 
Silurian Slabs with fossils. Old Bed, Flint, Chalk, &c., &c., &c. 

This I subdiyide into fire parts : — 

a. — ^That which occurs at an elevation of about 750 feet 
on the Cotteswolds, and extends down to where the cretaceous 
flints first appear, and is chiefly composed of rather sub-angulax 
and rounded quartzose Pebbles. 

6. — ^That which extends from the point where the cretaceous 
flints are met with, to the highest beds containing mammalian 
remains ; in this division every above-mentioned description of 
drift is found. 

c. — ^The highest mammalian drift which is variable in 
character, but does not differ essentially fr^m the last. 

d, — A terrace at an altitude of about 40 to 50 feet above 
the present rivers. 

e. — ^The lowest mammalian drift from 15 to 25 feet above 
the present level of the rivers. 

Second, — ^The Oolitic Gravel forming most of the beds east of 
the Severn lying near, and flanking the Cotteswold range ; this 
may be divided into upper and lower Mammalian Oolitic detritus, 
and also some beds of Oolitic debris occurring at a higher 
elevation on the flanks of the hills. 

Third, — ^The small sub-angular OoUtic Gravel which is found 
at a height of 500 to 700 feet, and is composed of the debris or 
weathering of the freestone of the inferior Oolite, and considered 
by Mr. Hull in his memoir to be raised sea-beaches.* 

Beginning where the lowest level of the gravels that I have 
undertaken to describe, and which occurs at Gloucester; and 
then taking the left half of the map, which includes the hills 
to the west of the Severn, the vaUey through which that river, 
the Avon, and the Arrow flow on their way to the sea; and also 
the greater part of the western escarpment of the Cotteswold 
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hillB, which latter forms the great watershed or area, from 
which our small riviQets (shown in the map with blue lines) 
take their rise in the Coombes, and work their way through 
the Yallejs, often by a tortuous route^ until they join the 
Bivers. 

At Gloucester the two descriptions of gravel {i.e. the Oolitic 
and N.D.) meet, and consequently to the West it is nearly all 
N.D. and to the east the detritus of the Oolite and Lias. 

The pit at Kingsholm consists of—. 
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It will be seen that the Oolite oyerlies the N.D., and the sand 
of the latter extends further eastward to the end of Barton 
Street, near the railway bridge, crossing the road to Upton St. 
Leonards^ where the follovmig section is weU shewn — 



Ift. Gin. 



2 



8 




Soil, with Sand towards the bottom. 



Oolite and Marlstone. 



Bed Sand« mostly QtuurtsoBe. 



The Grayel and Sand are met with in places on the same side 
of Gloucester, but at the Bailway Station the Gravel is all Oolite 
and Lias. There is a large developement of Oolite Gravel at 
Bamwood, about 1| miles from Gloucester, which consists of — 



H to 8ft. 




Soil. 



15 



Coarse and fine Oolite Grayel, little 
worn, and some Marlstone. 

Mammalian Bemains. 
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The last time I Tisited it I found a small seam of the Bed 
Qnartzose Sand which I had never noticed before. 

Abont half-a-mile farther on at an increased elevation of 
about 40 feet, is a pit belonging to Mr. Bea, containing — 



ift. Oin. 



7« 




SoiL 



Oolite, Maxlfltone, and Lias Grayel, 
with Grjpliites^ Belemnites, and 
Corals. 



TtfamTnalian Bemains. 

The surface ground round and at these Pits is quite flat, which 
is a characteristic I shall have to notice more fully in describing 
the probable origin of the Gravels. 

Leaving Gloucester on the way to Highnam, some little 
distance from the Over Gate, (west of the Severn,) is a field by 
the side of the road in which there is a pit just where the 
Alluvium ends — containing 



2ft. Sin. 



Om 9 n 
Oh 4,u 




Soil, with N.D. Pebbles. 



Fine Qnartzose Sand. 
Pebble band of N.D. 



Fine Qnartzose Sand. 



There is no trace of Oolite, and the Sand does not differ from 
that met with at a considerable altitude, or when found in its 
normal condition in the beds of the New Bed Sandstone. 

At Hempsted, I had the good fortune to arrive just in time 
to see the following excellent section in a large vault being made 
in the Churchyard — 



Soil and Pebbles. 

N.D. with some roUed Lias, Graphites, 
Pebbles, (thicker towards the bottom) 
with Syenite, Flint, and Chalk. 

Fine Qnartzose Sand. 
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The land here is qmte level. 

A abort diBtance bejond Eighnam Church, near the Court, 
is a pit with 



BoU ud Pab- 




There are IS.J). Fehbles of considerable size but little worn. 
Syenite, Chalk Flints, rare, but some lai^, and rolled GrypfaiteB, 
Belenmites, and Cardinias, &c., &e., irom the Lias beds upon 
which the Gravel rests. There is a Uttle Oolite, much water- 
worn, and its^ position seems to indicate having been brought 
there by a strong omrent. 

At the FiBetum on Sandy Hill, a short distance from the 
Keeper's honse, close to the footpath leading to Bnlley, is a 
pit fully 7 feet deep. It is mostly Bed Qnartzose Sand, some 
of it very fine ; there are, however, in it a few thin seams of 
small Quartz and N.D. Febbles, but no trace of Oolite. 

From tiie number of holes in the hill, the Sand appears to 
have been worked to a considerable extent, and the lull, which 
is situated on a &ult of the New Ked, has a very steep escarp- 
ment towards May Hill, resembling some of the Cotteswold 
Coombes. The high ground from there to Lassington is fairly 
strewn over with N.D., but on descending into the Valley it is 
very sparingly seen, not extending beyond Tibberton, or at 
farthest, Taynton. 

From Laaaington to Newent, and also on the road to Dymock, 
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it U met with, increEUBmg in tbickneBS on the high groand at 
CoUen Park, and ia traceable on b> XJpleadon. 

liimbnrT' Hill haa on its stunmit, flat table land of about 10 
acrea in extent, in which gravel is worked, whidi shews the 
following section — 







Northern Drift 



ITalioIilcf 

Holyiilw caifiutlaTvu 
CyalhophyUitm 
FavoriiM tdviolarU . . . 

PeWa Mbo 

Chontlti t<Ua 

Orthit eUganhda ... 
Atrypa reiiailarit ... 
Phacopi caudaiut ... 
ahflKhoneUa Wiltoni 



Wenlock Limeatono. 



Uppei Ludlov. 
Wenlock Limeatone. 



This section also rests upon the New Bed Sandstone. 

Catsbnry has some N.D. Gravel scattered over the surface, 
bat no scb-angular pieces of Silurian Bocks. 

At Maisemore the N.D. is very irregular, increases in thick- 
ness tovrards the summit, and is in places composed mostly of 
Quartzose Sand ; on the road to Woolridge, at Spring Hill, there 
is a pit about 9 feet deep of nearly all fine Bed Quartzose Sand 
with some layers of small N.D. Pebbles. 

At Woohidge I found one slab of Silurian Bock, with Atrypa 
retiicularia and Orthit eUgantula in it. 

The table land of Foscombe and Corse is composed of Lias, 
with hardly, however, any N.D.; and there is a little N.D. at 



Birth Hill ; but upon Gadbury Camp it attains a considerable 
thicknesa, and from there to Eldersheld and round Pendock it 
occurs abundantly. 

At FuU Court at an elevation of 180 feet, is a mass of 
Quartzose Sand, with seams of Pebbles, of which this is a 
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section ; and I traced the same beds to the top of the hill, which 
is about 20 feet higher. 

On to TJpton-on-SeyerD, immediately above the AUuvimn of 
the river, at a rise of about 12 feet (say 63 above the sea) is a 
section at the Workhouse of 4 feet of coarse N.D. Gravel with 
Sand ; in which there is a good deal of White Quartz, and some 
coarse Porphyritic Granite, similar to that which I have seen 
in Shropshire, and which appears to have been derived from 
Cumberland or Scotland. 

Close to the Bailway Station at Upton, during the construction 
of the line, I am informed by the Ber. W. S. Stmohdb that 
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two molar teeth of Elephas primigeniusy Twrritellcey portion 
of worn Cardium and fragments of Cyprina Islandica were 
founds gome of which are now in the Worcester Museum. 
Near the Workhouse a Purpura lapillua was picked up by 
Mr. Sewell, (formerly of Upton,) and given by him to Lobd 
DuciE. 

At Tunnel Hill, which is about 100 feet above the sea level, 
N.D. Gravel is met with, and there appear to be in this locality 
three distinct zones of Gravel, namely — Pull Court, Tunnel 
Hill, and the slightly rising ground above the Severn, with 
Mammalian remains in the first and last. 

At Tewkesbury, in a cellar excavated at a house in the High 
Street, I saw, about 4 feet below the surface, 4 feet of N.D., 
with some rolled Lias Gryphites resting on New Eed. 

This Gravel is found round Tewkesbury (particularly at 
Northway) in considerable abundance, and thins out at 
Ashchurch Station, where it meets the Oolitic detritus. 

Following the course of the Avon the N.D. Gravel occurs 
in a field opposite the fourth milestone on the road firom 
Tewkesbury to Eckington, and when worked nearer to the 
river it was evidently much thicker, as it now thins out 
towards Bredon. 

The following is a section — 
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SoU with N.D. 
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Coarse K.D. 
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Fille Qnartzose Sand. 
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Pine N.D. Gravel, with Flints resting 
on lias. 



I obtained here Oalerites svbrotu/nda, (Mantell,) from the chalk 
which was given me by one of the workmen. 

At Bredon's Norton, in a field near the Church, called Gravel 
Hole, and which approaches nearer the hill, the N.D. and 
Oolite join. This pit is at an elevation of 160 feet, and is the 
highest point on Bredon at which I have met with Quartzose 
N.D. Sand. 
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On ascending the hill, in a field belonging to MisB Martin, ia 
a small pit with 6 feet of very coarse sub-angxilar Oolitic and 
Marlstone Oravel resting upon six inches of Bed Qnartzose Sand. 

At Beckford, in a field from which the ballast was taken for the 
UTesham Bailway, was a large gravel pit, when I visited it in 
1865, and I then made the following section bnt the aides are 
now levelled down and there la hardly a trace left 
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In the Gravel, wliich is mainly Oolitic, with some N.D., 
there are beds of fine Quartzose Sand. Remains of Elephas 
primigeniuBy Ehdnoceros tichorinuSy Bos hiMcn^ Svs fetus and 
CervtM ia/randus have here been found. 

The President of the Cotteswold Club, in his address for 1865, 
mentioned that he found there a portion of a Shell which Mr. 
GwnrH Jeitekts identified as Lucina horealis. 

Betuming to the river Avon, at Eckington, near the Church 
is a small pit with N.D. Gravel, which extends over the fields to 
near WoUershill (Col. Flood's) ; and at Defford, on the other 
side of the river, at an elevation of about 20 feet above the 
railway, is a section of N.D., with fine Quartzose Sand, Chalk 
Flints, and rolled Lower Lias Gryphites. 

Both at Eckington and Defford Mr. Strickland mentions 
that bones and fresh-water shells have been found. 

On the high ground from Defford to Pershore N.D. is met 
with, and just before entering the latter place, in a field adjoining 
the turnpike road, I found 6 feet of iN.D., with large masses of 
Lias limestones, very little worn. 

One of the workmen told me when the pit was opened higher 
up in the field, the Gravel was 12 feet deep. 

From Pershore to Cropthome the W.D. is foimd in considerable 
abundance, and close to the latter place, about 20 feet above 
the Avon, is a pit of 6 feet of the same Gravel, with occasional 
beds of Bed Quartzose Sand, and the Gravel is interspersed in 
the surface soil, which is about 18 inches deep. 

Here I found Millstone Grit, Mountain Limestone, with 
Actinocrinus, Syenite (not Malvern) one block 201bs, Quartzite, 
and White Quartz; also fragments of some Lower Lias 
Giyphites, small Oysters, Chalk, and some Chalk Flints of 
considerable size. 

The whole rests upon a perfectly even surface of Lower Lias, 
and its upper part presents a plain which extends across the 
river to the Great Western BaUway, near which is a large 
ballast pit exhibiting in places a considerable thickness of N.D. 

At Cropthome Mr. Stbickland found the remains of the 
following animals i* 

* See pa^e 96, Memoirs. 



Hippopotamus 

Bos Tims 

Cervus 

Canis 
Ursus 
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A few bones and teeth, probably belonging: 

to the same individual. 
Nmnerons remains of several individuals. 
A few bones and fragments of horns. 
A radins. 

A metatarsal bone ; 
and the following list of terrestrial and Freshwater MoUnsca : — 

TERRESTRIAL. 

1. Helix virgata ... 

2. H. Pulchella 
8. Pvpa marginata 

4. P. pygmoea (? vertigo) 

5. Succinea amphibia 

AQUATIC. 

6. Limn(ea palusi/ris 

7. L. fossaria (P truncatvia) 

8. L. peregra 

9. L. auricularia 

10. Planorbis nautileus 

11. Planorbis vortex 

12. P. complanatus 

13. P. lateralis^ (Strickland) . . . 

14. Ancylus lacustris 

15. A.fiuviaUlis 

16. Valvata Fontinalis 

17. Paliidina tentaculata 

18. P. minuta J {Strickland) ... 

19. Cyclas Henshwiana (? Pisid) 

20. 0. amnica ... 

21. 0. cornea 

22. Anodon anatinus 

23. Unio ovalis (? littoralisy) {Fleming) ., . C. 
Note. — ^y.B. denotes very rare. B. rare. C. oommon. 

In addition to the above Shells, the valves of a Cypris* also 
occur. 



• • ft • • 



••• ••• ••• 



ft • • ■ ft • 





V.E. 




B. 




B. 




V.E. 




E. 




V.B. 




B. 




B. 




V.E. 




V.E. 




B. 




B. 




C. 




V.E. 




V.E. 




C. 
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* Thifl is now referred to Candana reptaiu, Baibd. — £d. 
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Gravel of like character is met with at intervals near the 
bulks of the Avon to the extent shown on the map, (at the top 
of Welford Hill it is 40 feet thick) and good sections occur on 
the banks of the Arrow, at Broomford, and near the river, 
close to the Workhonse at Alcester. 

Berry's Coppice, near Donuington, is at an elevation of 160 
feet above the river Arrow at Broom, 273 feet above sea level, 
and presents the following section : — 

o:r=^T^^-'.-r-.<J CI,— '"5 dZiS- C.-A Soil with Peb- 




It may clearly be traced from Pershore to Inkberrow, 
throogh Throckmorton, and at the last-named place I picked 
op a piece of coarse Granite, similar to that which I found at 
Upton, and in Shropshire ; also a small block of Hillstone Grit, 
the hitter shewing evident marks of glacial striation. 

Along the Ridgeway the N.D. is in considerable quantity, 
and at Cook's Fit there is a bed of Bed Quartzose Sand, 40 feet 
thick, with Pebbles near the sor&ice, and some Charcoal. 

At New Inn Brickyard, a quarter of a mile from the Inn, 
there is a section showing : 



Ciaj, with Bm&ll OraTel. 



Bonlder Cl»7, with a few Pebblea. 



Qoartaoae Sand. 

N.D. Oravel, on Bed UaxL 
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Completing the western, or upper portion of the map, it 
will be seen by the dotted red marks, that from Evesham to 
Broadway, the N.D. extends to the Cotteswolds, and that 
at the foot of the same the Oolitic Gravel is in places of 
considerable extent and thickness. 

An excellent section, 9 feet deep, is shewn at Stanway, in 
a field opposite the 11th milestone from Tewkesbnry. The 
Gravel is sub-angular with many bits of rolled Marlstone, and 
in which were obtained the foUovmig fossils: — Pholodomya 
HeraulH, Modiola pUcata, M. Sowerhyiy Belemmtes dongahu, 
Lima proho8cidea, and rolled Oryphites. 

The pit, which is a short distance from the hill, is situated 
near the mouth of a Coombe, and from the character of the 
ground, which is nearly level, the gravel is evidently of 
considerable thickness, covering a large area. 

Prom Stanway to Hayles Abbey, Oolitic detritus is met with, 
and extends up to Winchcombe, where at an elevation of 300 
feet, on table land, at the back of the town, is a Gravel pit of 
8 feet of sub-angular Oolite, with some Lias Gryphites. Gravel 
of like character, I am informed, occurs under part of the 
town. 

At Alderton the Quartzose Sand is met with, being 8 feet 
thick, overlain by 9 inches of small Oolite Gravel, and 1ft. 
6in. of soil. This Sand extends to Little Washboum, on to 
Beckford, (but there it is mixed vnth Oolite), into Kemerton, 
thence to the N.D. at Bredon, to which it belongs. 

The same description of Sand is at Bishop's Cleeve ; at and 
round Cheltenham it is of great thickness, and Dr. Wright 
informs me that at Hopwood's nursery gardens, when a boring 
was made for the railway, it was found to be 40 feet deep. 

In Byworth field, Charlton Kings, about 1^ miles firom 
Cheltenham, at a height of 264 feet there occurs 82 feet of 
Quartzose Sand vdth fine Oolite and Marlstone Grayel in seams, 
more sandy towards the bottom, where it rests on rather 
coarser grayel, coyering up the Lias Clay. 

Proceeding along the road which leads to Andoversford, near 
the fourth milestone fi^m Cheltenham, where the valley becomes 



quite narrow, is a large bed of sub-angular Oolitic Gravel, {with 
some Marlstone,) at least 10 feet thick. 

At Leckhampton this Gravel ia largely developed, also a 
peculiar small sub-angular Gravel which I intend to describe 
separately, as it is met with elsewhere, and which, as I have 
mentioned before, ia considered by Mr. Hull, in his "Memoirs 
of the Cotteswolda " to be the remains of a raised sea beach — 
an opinion from which I dissent. 

At Witcombe, Oolitic gravel is found; also at the foot of 
the range continuing to Stroud, being in many places of 
considerable thickness. 

At Gannicoz's pit, which ia near to Stroud and on the road 
to Cainscroas, the upper part running up to the Great Western 
Railway, there is a very large quantity of Oolllic detritna, 
mixed with some Marlstone and Lias. 
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The depth is about 24 feet, and consists of a mass of Gravel, 
(near the surface it is fine Sand) with several thin Clay bands^ 
varying from 4 to 6 inches in thickness, not always persistent, 
being folded or twisted in a peculiar manner, indicating lateral 
pressure. 

It is in these lenticular clay bands that so many Land and 
Freshwater shells have been found, and the following list is 
fix)m the interesting paper by Messrs, Jones and Witchell : 

Ancylus jlvmatilis 
Limnoeua awricularius 

„ pereger 

„ tnmcatuliis 
Helix NemoraliB 
Zua Ivbrica 
Pupa muscorum 
Zordtea excavatvs 

Many Mammalian remains have also been discovered, but, 
unfortunately, few were preserved, and I am indebted to Mr. 
Boyd Dawkins for naming some which were kindly lent to me 
by Mr. Witchell and Mr. Biddell. They are — 

Elephas Primigenius 

Boa 

Bhmocerus Uchorhmus 

Cenma ta/ranchAa 

It will be now necessary to examine the upper, or eastern 
half of the map, beginning near to Stratford-on-Avon, and 
following the course of the Stour into the Shipston Valley. 

At Stratford, which is about 180 feet above the sea, there is 
a good deal of N.D. on either side of the Avon, and at Shottery, 
about one mile from the town^ some fine remains of Elephaa 
pri/niigenvua have been found, which originally formed part of 
Mr. Wheeleb's collection^ but are now in the Museum at 
Shakespere's house. 

Near to Stratford, at The Ox-stalls, 180 feet above sea-level, 
on the Warwick road, is some coarse N.D. Gravel 3 feet 



91 



thick, and at Welcombe, at an elevation of 200 feet, is the 
following section : 



3ft. to 4ft. lin. 




6» 



• 



13 



Loam on an eroded surface. 



Light Seddisli Brown day. 



Laminated Reddish and Orev Brown 

Clay. 



• • • 

• • • 



• • • 



• • • 



• • ■ 



• • • 

• • • 



Fine Yellowish Laminated Qnartzose 
Sand, coarse towards the bottom, 
and containing small Brown and 
Black Pebbles. 



N.D. with Lias Qryphites. 



Near there, and at a farther elevation of 40 feet, is a pit of 
Gravel with a good deal of White Quartz and some Granite, but 
Kttle Mint. 

When at Black Hill, near to Snitterfield, in Mr. Hutchins' 
brickyard, heigbt, 300 feet, I was accompanied by Mr. Lloyd, 
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with Mr. E. P. Tomes, who had previously made the following 
section, which we verified. 



2ft. Gin. 



6» 6 



// 8 » 
2 m 6 « 

1 H 



8/1 » 



4„ 



6 // 6 If 



18 « 



Surface Soil, with Pebbles. 



Light Bed Loam. 



Thin seam of CarbonaceouB Matter. 



Light Bed Sandy Loam. 



Quartzose Beddish Sand. 



Beddiah Loam, Laminated Qreen and 
Dark. 



Beddish Brown Clay. 



Qnaitzose Sand. 



Fine, Light Brown Quartzose Sand, 
Quarts Pebbles, Lias Gxyphites, 
and pieces of Lower Liaa Bone Bed. 
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We found CardinicLB, Pentacrimie$, Oolite, Slate, and Chert, 
The Grayel is small at the bottom, with large blocks of Blue 
Lias Clay. Beds dip S**, and there is a fault in the pit. The 
two beds, 8 and 4 feet thick respectively, I consider to be 
Boulder Clay. 

Here, as at Welcombe, and near the New Inn on the 
Bidgeway, the Quartzose Sand is intermediate between a bed 
of Clay and Qravel, the latter being the lower. 

On either side of the river Stonr the N.D. is largely developed, 
extending to Shipston where it attains an elevation of 212 feet, 
and at Alderminster, abont half-way between Stratford and 
Shipston, 'M'a.ninialian Bemains occur. 

Two and a half miles distant fiK)m Shipston, at Wilmington, 
at a height of 272 feet, is a pit of 8 feet of gravel, covered with 
1^ foot of soil, in which there are Quartzose Pebbles, Millstone 
Grit, Flints, Chalky with a little Oolite and Marlstone, some of 
the Gravel is small (much water-worn) and in it are seams of 
Bed Quartzose Sand. 

At Honington Hill, 362 feet above the sea, the Gravel is close 
to the surface, for the first 3 feet it is very coarse, resting 
upon 7 feet of finer description, some of it much reduced by 
attrition, in which, however, large pebbles are interspersed^ 
i,e. N.D. with Flints. The surface is table-land, but the Gravel 
is thickest just where the ground begins to slope. 

Ascending the hill towards the village of Brailes, I found a 
few scattered N.D. Pebbles at an elevation of 422 feefc, but after 
leaving the main road could discover no farther trace of them 
until reaching the summit, 607 feet high, where just beyond the 
dump of trees, where the ground is fiat, and composed of Stones^ 
field slate, I again met with them. 

From Cherrington to Little Woolford, at a point where the 
road branches out to Weston Park Farm, is a large, angular, 
irregular-shaped boulder of Millstone Grit, weighing, as &r as 
I could judge, 2 cwt. 

In Little Woolford fields, near Pepperwell buildings, are two 
important sections of Gravel, in the same ground. 
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The first and lower is 374 feet above the sea, contains some 
arenaceous marl, some thin layers of Clay, many Flints, (some 
quite firesh in fracture). Millstone Grit, granular white Quartz, 
Quartzose Pebbles, and hard Chalk; and the second, and 
higher pit is of very large size, differs greatly in character, 
although forming a sequence, and rests upon the upper beds 
of the lower pit, containing many pieces of lower hard White 
Chalk, also some Bed, (both, perhaps, from Lincolnshire), 
large angular cretaceous Flints in great abundance, (many of 
qidte fresh fracture). Granite from Cumberland or Scotland, 
fine grained Trap, with glassy felspar. Millstone Grit, fit)m the 
Coal measures. White Quartz and Quartzose Pebbles, Mountain 
Limestone, some new Eed Sandstone, White Lias, (very 
deceptive, resembling Chalk,) Gryphsea cymbia, and incurva, 
Amm: angulatus, semicostatus, Bhynchonellse, and Belemnites, 
with one small fragment of Oolite.* 

Gravel of like character is found in great abundance in the 
surrounding locality, extending to Long Compton ; but after 
leaving that village, and ascending the hill by road, I failed to 
find any. 

Betuming to the Mickleton Tunnel, a good section of which 
will be found in Mr. Gavby's paper in the Quarterly Journal 
of the Geological Society for 1853 — ^as the sides of the cutting 
and spoil are now much covered with grass I think it better 
to give an extract frx)m his paper : — 

^* The surface of the ground at the summit of the tunnel is 
490 feet above the sea, it is on a level with the Marlstone of the 
hills on the east and west, and is composed of loamy silicious 

* It waa^ doubtless, from this pit that Dr. Bugkland, in his paper on " YaUeys 
of Denudation and Beds of Diluvial Gravel in Warwickshire, Oxon, and 
Middlesex/' mentions having "found Pebbles of a hard red species of Chalk, 
which occurs not unfrequently in the Wolds of Yorkshire and Lincolnshire, 
but is never met with in the Chalk of the south or south-east of England. The 
nearest possible point, therefore, to which these Pebbles of Bed Chalk can be 
referred, is the neighbourhood of Spilsby, in Lincolnshire. With these Pebbles 
of a Bed Chalk, are others of a hard and compact WThite Chalk, such as 
accompanies the Bed Chalk in the two last-mentioned counties, and which 
occurs also at Bidlington, in Butlandshire." 
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Gravely Sand^ and Bed clays, to a depth of 76 feet, disposed in 
layers, resting immediatelynpon the upper beds of the Lower Lias 
Shale. The following is the order of the beds downwards, yiz. : 



Vegetable soil, about 

Louny Sand and Pebbles 

Fine Loamys and, passing into ooazse 

Gravel and Clay 

Bed Clay, with boulders of Marlstone 

Loose shingly Qravel 

Bed Clay, with boulders of Marlstone 
Lower I^as shale, more than 



ft. in. 



6 
6 
6 
2 
1 
2 




6 







to 



ft. 

15 
20 
80 
6 
16 
15 
80 



in. 

9 

















'^The Sands and Gravel are Umited to about 170 yards on 
either side of the tunnel, and have an anti-clinal arrangement^ 
the beds dipping irreg^ularly north and south, in one instance 
the Gravel dips 15^ to the west. 

^^In the Sand and Gravel beds there were found but very few 
Shells, which were principally Oryphcea and a few Belemnites, 
but in the lowest Gravel bed the Fossils were more numerous^ 
consisting mostly of BdemmteSy OrypJuBa^ SerptdcBy and all 
having the appearance of being much water-worn. 

^^The beds of Bed Clay are non-fossiliferous, but contain large 
detached blocks of Marlstone, of a bluish colour and of uneven 
fracture, and with the edges considerably rounded by attrition. 

^^ At the south of the tunnel, in the Bed Clay, large 
Marlstone boulders were embedded, very much rounded by 
attrition, similar to those above mentioned; they were £rom 
one cwt. to three tons weight each." 

The following vertical section of Aston Magna was made 
by Mr. B. Ethebidge, F.G.S., who accompanied me when I 
examined this district. 
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Mr. Gayby says of Aston Magna : — " The catting in question 
lies north and sonth^ which gives a transverse section of the 
hill. From the north end to the centre of the cuttings the 
upper bed consists of a thick accumulation of Gravely Sand, and 
Clay, derived from the inferior Oolite. This is not disposed in 
layers, but forms an unstratified deposit, capping the summit of 
the hill, and containing large blocks of the same formation, 
lying in various positions. From the centre of the cutting this 
deposit becomes mixed with a large quantity of small Chalk* 
Flints, which are common in the neighbourhood. It may 
therefore be inferred that this accxmiulation of Oolitic Gravel, 
etc., consisted of the debris of the Cotteswold Hills during their 
denudation, but which had not long been subjected to the action 
of water, for the Gravel and blocks of Oolite bear no appearance 
of having been rolled, and differ very much in this respect from 
the large deposits of roUed Oolitic Gravel near the village of 
Paxford, about two miles distant from this point, neither had 
the few fossils (chiefly TerebratulsB) which I found, any 
appearance of being water-worn. In the centre of the cutting 
and lying immediately under the above-mentioned Oolitic 
Gravel, etc., is a thick deposit of very large Chalk Flints, many 
of them weighing one and two cwt. each ; they are not water- 
worn and retain their original white coating uninjured. These 
are intermixed with blocks of haxd Chalk, Greensand, and 
day, together with a quantity of silicious Sand and pebbles." 

With the exception of too much Oolite being given, and not 
sufficient ChaJk Flints, I accept Mr. Gavey's description as 
accurate. 

I saw some enormous blocks of Flint, not at all water- worn, 
one, with a piece of chalk adhering to the hollow, with dendritic 
manganese, but a good deal of the Flint in the Gravel is 
broken up and reduced to a moderate size. 

On the surface of the northern part of the cutting the Gravel 
is nearly all Oolitic, but the south is mainly composed of Flints, 
with some N.D., the latter being found however throughout the 
mass. 

It is difficult to estimate correctly this large accumulation of 
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yaxious Gravels, forming a remarkable mounds and having a 
valley on either side. 

I was informed by my friend, Mr. Bobebt Tomes, who was 
with me, that he had several times visited the cutting, while 
the railway was being made, and that he had seen many large 
blocks of Chalk, bearing marks of glacial striation. 

Mr. Qavey observes "A cutting about 250 yards north of 
Aston cutting is composed entirely of the upper beds of the 
Lower Lias Shale with a covering of Sand and Clay containing 
a few erratic boxdders of Marlstone, but there is not the least 
appearance of Oolitic Gravely or Flints. 

^^The Shale is very arenaceous and resembles that of the 
cuttings at Mickleton, but is not nearly so fossiliferous. 

'^In a cutting on the south side of this hill near the village of 
Dom, the first 360 yards are composed of the upper beds of the 
Lower Lias Shale, containing Fossils quite distinct from those 
of the Aston cutting ; also bonstone similar to that found at 
Mickleton North Cutting. The rest of this cutting from Dom 
to Moreton is composed of Silicious Sand and Pebbles, and a 
sub-stratum of Loamy Clay, mixed with small Flints. 

^^So that the Aston cutting differs materially from the cuttings 
north and south of it.'' 

At Berrington, near Campden, is a pit close to the Bailway 
Bridge^ consisting of 3 to 4 feet of Oolitic Gravel, containing 
with other Upper Lias Fossils, Amm: bifronsy etc., and it is 
capped with Clay soil. On the surface of the land are large 
angular Pebbles of N.D. I found one of Millstone Grit, and a 
Coal Measure Sandstone, with BUgmaria Jicaides. 

To the west, before reaching Pudlicote Mill, at Goose Hill, 
627 feet high, I saw some Flints, Jasper, etc., and at Compton 
Scorpion, fine grained Greenstone and Mountain Limestone, 
with encrinital stems, at an elevation of 607 feet. 

Ebrington Hill is a plateau, about 750 feet high, which is 
completely covered with grass, rendering investigation very 
difficult, and although I could find no trace of N.D., as it is 
met with on the outlier of Meon, it may be, and probably is, 
there. 
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Returning to Compden via Looglonda, White Quartz and 
Jasper are abnndant, with some Slate and Flint, and the field 
deflc^idiog to the Railway Station ia hteraUy strewed with the 
^.X>. Febhles. Pasaing the promontory of Aston Magna, at 
the croBS roada of Batsford, at an elevation of 612 feet, the 
N.D. which is thinly scattered over the surface, contains a large 
proportion of Chalk Flints. 

It will therefore be seen that the heights at which the N.D. 
is met with at Ebrington Hill on the one side, and Batsford on 
the other, are the same within 5 feet by Aneroid measurement, 
and that the plateau of the Uarlstone seems in this district to 
he the highest level on which Gravel ia found. 

The great increase in the quantity of Chalk Flints at Batsford, 
as compared with that at Mickleton Tunnel, is worthy of notice. 
At Blackdown the section sow shows a depth of nearly 20 
feet, but Mr. F1.ETCHEB, upon whose property it is, informs me 
that there is Gravel & feet lower than wa« being worked when 
I was there. 
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There are some large Millstone Grit and Lias boulders^ 
Gneiss^ fine Quartz^ Brownstone from the Old Bed Sandstone^ 
Pebbles, and cretaceous Flints, and the ground is a roundish 
hill, or tump, about 400 feet above the sea-level, a deep valley 
intervening between Blackdown and Goose Hill. 

Near the pit, from which it had been removed, I observed a 
piece of Hornblende Greenstone, 2fb. Sin. long, 9 inches thick, 
and 15 inches wide. 

At Stretton-on-Foss, is a pit, at an elevation of about 380 feet, 
containing 2 feet of Gravel and soil, then 8 feet of Quartzose 
Sand, which rest upon 3 feet of the same Quartzose Sand mixed 
with coarse N.D. Gravel, but the whole does not cover more 
than 70 acres, and is very irregular in thickness. 

At Lower Lemington, near the church, is a pit, much 
resembling Blackdown, only the Gravel is finer and more 
mixed with soil. A large boulder of very indurated carboni- 
ferous limestone, 20 in. long, 12 in. thick, and 15 in. broad, was 
just taken out when I was there. Height about 360 feet. 

From Ebrington to Brailes, and including the district as far as 
Moreton-in-the-Marsh, the eountay is a series of small hills rising 
to about 400 feet above sea-level, intersected by numerous 
valleys. The character of the drift is extremely variable. At 
Paxford, I saw exposed in a field which was being drained, 
fully 4 feet of Boulder Clay, containing some Flints, Quartzose 
Pebbles, Lias, Greenstone, Millstone Grit, and Syenite from 
Chamwood ; whilst on the other side of the road with hardly 
any difference in level, being only slightly lower, is at least 
12 feet of sub-angular Oolite Gravel, capped with one foot of 
surface soil, in which are N.D. Pebbles. 

La this district, there is a great quantity of Flints, some very 
small, having a chipped appearance, and occurring irregularly 
in places ; from their abundance they form quite a coating on 
the surface of the land ; and a stranger ignorant of the locality 
would be under the impression that he was in a cretaceous 
country. The large Flints are deeper in the soil, and when 
dug up, shew a white chalky covering. 
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AltematioD8 of Oolite, Flints and N.D. Gravel prevail to a 
great extent ronnd Ditchibrd, and even where there are Oolite 
Gtravel pita, the aurfiice soil has generally in it N.D. Wheu 
draining on the Compton Scorpion side of Stretton-on-foas, 
Mr. Fletohbb cut through a large mass of drifted commintited 
Chalk, of the depth of 10 feet, with very little Flint, but it did 
not extend &r. Near to Barton-on-the-Heath is a pit of 7 feet 
of Qnartzose Sand, and abont half-a-mile from there on the old 
road leading to Moreton, there is another pit of 12 feet of 
Gravel, and some Qnartzose Sand, with very lar^ Flints, hke 
those at Aston Magna, and pieces of hard ChoUc of considerable 
size. Greenstone, Millstone Grit, White Qoartz, Permian, Lias, 
and some Gryphites. 

In a perfectly ftat field called "The Poor Lota," about 
half-a-mile out of Moreton, on the road leading to the " Foor- 
shire Stone," there is a very large pit shewing 1ft. 6in. of 
sandy soil, with N.D. Pebbles, and 8 feet of drift, of which 
at least one-third is composed of large Flints, and as will be 
seen in the section, many of the Pebbles are vertical,* shewing 
lateral pressure — one which I measured was 8 inches in length. 




■ Mr. Both Dawkiiis, in an article (in the QNorlorly JoHrnoI of May, 1867) 
" On Age of the Lowar Brick Eutha of the ThMnes Tallej," in dworibing a 
■ecHon at ITphall Fit, sonth aide, No. C, says, " Tliere is one pcdnt Aeeerviag 
attentioD in this bed ; the long saoe of the Pebbles are in the main vertical, 
instead of oconpying the horiiontal position of those irhich have been deposited 
by water." He also states, "ia proved beyond all doubt to be of glacial origin 
— to hare been carried down by the ioe and deposited, on its meltjng, npon the 
eroded top of flnviatile deposits below." 
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There is mixed up in the pit a considerable quantity of a 
ferruginous, tenacious, clayey soil, which when dry forms a 
loam, and although the Gravel rests on Lower Lias, there is 
no trace in it of that formation ; the Pebbles are very large, 
not many of Quartz, and the Gravel extends for a considerable 
distance, becoming, however, much thinner as you approach 
^*The Four-shire Stone," near which, in a field by the side of the 
road I found Stigmaria, amygdaloidal Greenstone, Chalcedony, 
Agate, metamorphosed Slate, and saccharoid Millstone Grit, 
but not much Quartz. Height 415 feet. 

At Daylesford, about 15 feet below the Ordnance ^* Bench 
mark" at the church, there is a pit 12 feet deep, consisting of 
rather more than half Flints, and the remainder N.D., with 
no Oolite Gravel, and the same Gravel occurs in considerable 
quantities at Addlestrop, in Sir John Seed's Park, and the 
N.D. extends to Stow-on-the-Wold, diminishing in thickness 
as the latter place is approached. 

On the way to Oakham Farm above Little Compton, at an 
elevation of 555 feet N.D. occurs, and also at the junction of 
the road near the 76th milestone, south of Long Compton, 
looking towards that village, at .an elevation of 780 feet ; and 
on the high ground leading to Whichford, at a height of 731 
feet ; at the junction of the road leading to Chapel-house at 
721 feet ; near the Workhouse at Chipping Norton at 716 feet. 
These places, and at Stow-on-the-Wold are the highest points 
at which I have met with N.D. on the Cotteswold range. 

From Chipping Norton, after leaving the road to the railway 
junction, on the way to Bruem Abbey, about quarter-of-a-mile 
below Churchhill Heath Farm, is a pit 10 feet deep, containing 
large N.D. Pebbles, a few Flints, a little White Chalk, one 
piece, probably Bed (Chalk,) some large White Quartz, a little 
Oolite and Marlstone, the Sand very Quartzose. 

After crossing the railway and passing Bruem Abbey, at a 
distance of three-quarters of a mile, at a point called Bruem 
Wood (in the Geological Surveys Sheet, 44) where boulders of 
Millstone Grit are said to occur, there is a great quantity of 
Gravel thickly scattered over the surface of the fields adjoining 
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the wood ; it is mainly of White Qaartz, with few PUntg, and 
some Oolite. Many of the Pebbles were 81bs. in weight, but 
conld hardly be called bonlders, and a man who had lived in 
the neighbourhood for some years, told me that he had never 
seen any larger than those now on the surface of the ground. 

Leaving Chipping Norton, and taking the high road to 
Shipton Station, N.D. Pebbles are very sparsely strewed; 
occasionally a bit of Flint may be found, but on descending 
the lull, near the Station, the Gravel becomes abundant. 

To complete the Valley work it will b^ necessary here to 
proceed rather more than a mile along the railway to Ascott, 
where, near the Mill^ there is a cutting on the line, 20 to 25 
feet above the Evenlode, (at an elevation of 286 feet at level 
of rails,) and which is composed of N.D., with much sand. 
In the same field which the railway severs, a great deal of Gravel 
was obtained for ballasting, and Mr. Tauntok, a Member of our 
Glub^ who was the engineer, informed me that many large 
boulders were found in the cutting, which, at his suggestion, 
the contractor broke up and used in the construction of the 
bridge, which here crosses the railway. On examination I found 
them to be Lower Lias. Numerous Mammalian remains were 
discovered in the Gravel, but were given away for the most 
part to peiBons who have since left the neighbourhood, and 
therefore I have not been able to make a record of them. 

Mr. HvLL, who is generally accurate, has committed an error 
in his Memoirs of Sheet 44^ by stating that the Mammalian 
remains were found in the local Oolitic detritus^ instead of 
which, they occured in the N.D. Gravel. 

Above Ascott is the high groxmd of Wychwood Forest, 
risrug to an elevation of about 270 feet greater than the 
Ascott cutting, and in which N.D. is found. The forest here 
is a series of Coombes which seem to have been formed by 
Meteoric abrasion. 

The Church at Leafield, from its position, is quite a landmark 
for some miles round, and is of great assistance to those who 
are studying the physical aspect of the country, especially when 
they are near Stow. 
I 
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Prom Shipton to Barford the N.D. is met with on Shipton 
Downs in considerable quantity, attaining an elevation of 614 
feet. At Burford and round Taynton it is well scattered over 
the surface, and is to be seen along the ridge of high ground 
as far as Stow-on-the-Wold. 

Near Bourton-on-the- Water, in a field adjoining the lane 
leading into the Stow road is a pit containing folly 7 feet of 
sub-angular Oolitic Gravel, in which the remains of an Elephant 
were lately found, but of which I could only obtain a portion of 
a tusk. The ground presents here, as elsewhere, the appearance 
of a gentle rise with a plateau on the top, and the Gravel 
evidently extends for some distance. 

Continuing along the lane after crossing the Stow road there 
is another pit of Oolitic Gravel, with some Marlstone. It is 
sub-angular, and 8 feet thick. 

On the high ground above Bourton is N.D., but firom thence 
to Northleach it was only after a diligent search that I was 
enabled to pick up some scattered pieces, and they were mostly 
square, or slightly rounded. Millstone Grit ; and the same was 
the case from Burford to Northleach. I may here remark 
that in the Windrush Valley there is very little N.D. Gravel, 
and after leaving the main road to Great Barrington, and 
returning into it again at Windrush I found only one 
Pebble. 

From Northleach, on the way to Cheltenham, a short distance 
beyond Hampnett, is N.D. but very sparsely scattered. 

Taking Cirencester as the next starting point, at Siddington, 
on the way from there to Minety Station, is a pit of 6 feet of 
sub-angular Oolite, and at Wire Pool toll-bar, along the lane 
leading out of the main-road to Somerford, there is another pit 
of 5 feet of Oolite, and there is evidently a great quantity of 
Gravel of like character in this locality. 

The first Chalk Flint I saw in this district was in afield after 
passing Cave Wood House, before joining the cross-roads 
leading to Minety Station. 

On the road which branches off to the Station, a short distance 
from the seventh milestone from Cirencester, and just before 
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reaching the toll-bar, there are pits on either side of the road, 
entirely composed of Flints, some of which are much worn. 

The ground from Cirencester to Minety and round that 
district is very flat. At Eow Hill, in the parish of Leigh, 
2i miles before reaching Cricklade, is a pit composed of — 

SoU. 



1ft. Qin. 
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Flint mixed^with Soil. 



Fine Flint Gravel, resting on Oxford Clay. 

I found here some small, much worn and partly rounded pieces 
of Stone, which on examination proved to be MiUstone Grit, 
Micaceous Old Bed, Quartz, Chert from Mountain Limestone, 
Jasper, etc., and I was informed that bones were sometimes 
found in the gravel as large as a man's thigh. 

At Latton the Oolite Gravel is small, and is much used for 
garden walks, but at Down Ampney it is coarser. 

At Maisey Hampton is a considerable quantity of Oolitic 
Gravel, in which occur large masses of crystallised Carbonate 
of Lime, from, the Inferior Oolite, bored by Lithodami; and 
around there, on the surface of the land, are the N.D. pebbles, 
which extend to Bibury. 

1. It win I think be seen from the description I have given 
of the Gravels, and following the order in which I commenced 
— ^That on the Western side of the Severn the Gravel is Quartz, 
Millstone Grit, Coal Measures, Coarse Granite, Syenites, Flints, 
Greenstone, Gneiss, Chalk, etc.,* with the exception of a little 
Oolite at Highnam. 

* Afl you approach May Hill and Malrem it ia hardly met with. It occurs at 
the Qreen, near the former, a considerable valley intervening, at an elevation 
of 260 feet ; and at Haffield, near the latter, at a height of 247 feet. There is 
a remarkable correspondence in the altitudes. At Glynch Mill, near Eastnor, 
the Gravel is 262 feet above the sea ; at the Imperial Hotel, Malvern, 275, in 
both of which Mammalian remains have been found. There is, however, a great 
deal of sub-angular gravel and ddbris, the result, I believe, of meteoric abrasion 
found at the foot of the Malvems, and running up their flanks to a considerable 
elevation, which is a different character of gravel to that found near the Imperial 
Hotel. 

I 2 
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2. That the same Gravel crosses the Severn^ and meets the 
Oolitic Gravel, in a line not always continuous, extending from 
Saul Lodge, near Frampton-on-Sevem, a little to the S.W. of the 
Map, to Gloucester (see section of pit at Kingsholm, the N.D. 
and Quartzose Sand being the lower) and on to the Gravel Hole 
pit, near Bredon's Norton; and this line seems to me to indicate 
the lowest level of the country at the time when the two 
Gravels met, i.e., the Oolitic Gravels and those of the N.D.; 
and N.D. Pebbles are sometimes scattered in places over the 
surface of the soil, even where the Oolitic Gravel is under- 
neath. 

3. That Bed Quartzose Sand, which is very abundant, breaks 
the line, and skirting Chosen Hill, runs up to and beyond 
Cheltenham, attaining near there a much higher elevation, 
(being at Byeworth 262 feet above the sea,) thence as far as 
Alderton and the side of Bredon Hill, and it is rarely absent 
wherever the N.D. is met with. 

4. That as the Cottes wolds are approached the Oolitic 
Gravel increases much in thickness, especially on their flanks. 

6. That in the Vales of Shipston, Moreton, and Evenlode, 
the Gravel is in greater quantity, mostly of the same Quartzose 
character, much coarser, with more Flints and Chalk ; but the 
nearer the Cotteswold Bange is approached, the more Oolitic 
the Gravel becomes. 

6. That at an elevation of 16 to 40 feet above the existing 
rivers. Gravel is found in considerable abundance, rising gently 
from the Alluvium, forming table-lands, and flats, and terraces, 
rarely, however, exceeding 8 to 10 feet in thickness, in which 
Mammalian remains, marine, land, and freshwater Shells 
occur. 

7. That at an increased altitude of about 40 feet other 
terraces of Gravel are met with, presenting the same character 
as the last. 

8. That at a further elevation of about 80 feet there is 
another similar terrace, being the highest point at which 
Mammalian remains have been found. 

9. That above the Gravel where the last Mammalian remains 
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are first met with, the drift which occurs at from 350 to 420 
feet above the sea-level is of great extent, and very varied in 
character; but perhaps the greatest thickness of drift is at, 
and near, the Mickleton Tunnel, the summit of which is at an 
elevation of about 490 feet. 

10. That at Batsford, and Compton Scorpion, on either side 
of the valley near Ebrington, there appears to be a clearly 
defined line of Gravel running up to the Marlstone terrace, and 
reaching an altitude of 605 to 612 feet. 

11. That the highest ground where the N.D. Pebbles are 
found, is at an elevation about 700 to 750 feet — at Stow; 
near the 76th milestone from London south of Long Compton, 
and looking towards that village ; near to Chipping Norton ; 
and on the road leading to Whichford. 

From the presence of N.D. Gravel in the neighbourhood of 
Stow, above Long Compton, Whichford, and Chipping Norton, 
I was anxious to ascertain how far it extended over the entire 
Cotteswold range. The red marks on the map shew it at 
Northleach, Bibury, the neighbourhood of Cirencester, and a 
more diligent search would doubtless diminish the part left 
whitey as we know that it is traced to the S.W., just beyond 
the point the map takes in; and I am indebted to Mr. G. 
Platke, of Nailsworth, who has enabled me to continue it 
considerably farther to the S. for some Quartz Pebbles, which 
were found at a height of about 700 feet, in the clayey partings 
in a great Oolite quarry at Woodchester Park Farm, near 
Nympsfield, which the section on the next page represents. 

The following sketch of the quarry was made for me by 
Mr. Platne. The quarryman iroim whom Mr. Platne obtained 
the Pebbles informed him '* in only one parting were they found, 
and they were stuck all over the Clay, that is to say, when the 
stone was removed from one side of \he seam of Clay, the 
Pebbles appeared scattered over the vertical side of the seam 
exposed to view." When I visited the quarry with Mr. Platne, 
we failed to find any, but the partings, or openings, reminded 
me much of the cylindrical perforations in Calcareous Strata, 
referred to, and explained so ably by Mr. Pbestwich, as being 
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owing to the action of carbonic acid, held in water, gradually 
percolating, eroding, and forming openings or fissures.* 



ft In. p^r::!? 



17 




Clajej Parttngi. CUjej ParUngi. 

When Mr. Platne mentioned the finding of the Quartz 
Pebbles to the late Mr. John Mobton, author of " Morton on 



* I have since visited the Quarry with the Cotteswold Club^ and subsequently 
with Mr. Ethksidob, and on both occasions found several Quartz Pebbles, and 
not confined to one opening in the clayey partings. These fissures or 
openings seem to be general in Oolitic quarries, and it is singular that near 
Cirencester the openings or joints, like those at Woodchester, strike north and 
south. I am indebted to Professor Chubch, of the Cirencester College, for the 
following analyses of the clay taken out of the quarries referred to : — 

I. — Clay from fissures in Oolite, Stroud Boad, near Boyal Agricultural 
College, Dark Purplish Brown. Sectile, Saponaceous. 

Organic Matter and Water of Combination 11*48 i>er cent. 

DlilCa ... ••• ... ••• ... ••* ... ... DS'vD M 

Alumina and Oxide of Iron 81*88 « 

Carbonate of Lime 1*95 « 

Carbonate of Magnesia '76 « 



99*96 
With traces of Chlorine^ Sulphuric Acid, and Alkalies, and some Manganese. 
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Soils^'' the latter told him of having found a bed of Quartzose 
Sand between Buckholt Gate and Frocester Hill^ in sufficient 
quantity to be carted away to improve the soil of the beds in the 
garden at Woodchester Park. 

The height where th© Sand was discovered, Mr. Playke 
estimated at 750 feet. 

I think, therefore, it is evident that there are remains of this 
drift over a considerable portion of the lulls up to 750 feet, and 
it is clear that it could only have been deposited when the 
Cotteswolds were submerged. 

Although the Pebbles are very sparsely scattered, and I noted 
carefolly that where there was scarcely any soil they were 
rarely found, still what are now left can hardly be considered 
a measure of the quantity of drift which prevailed at the time 
of their deposition, and it appears to me evident that the flat 
table-land of the Cotteswolds is mainly attributable to the 
denuding power of forces that brought the Pebbles there, most 
of which were swept away at the time, and which planed ofP 
the surface of the ground. 

It is an interesting question, but one extremely difficult to 
determine, what was the thickness of the formation that capped 
the Inferior Oolite of the western escarpment of the Oolitic 
range, and how far the Ohalk extended westward, immediately 
prior to the setting in of the Glacial epoch. 

We must remember that we are contemplating a period when 
the physical geography of England was far different to what 
it is now, and there is but littie doubt that in forming an 
opinion of the then condition of the country, we must consider 

n. — Clay first received from Woodchester, September, 1869. Drier, mora 
Fissured, less sectile, less soapy than No. 1. 

Organic Matter and Water of Combination 6*66 per cent.. 

Silica 70'50 u 



••• ••• ••• ••• 



• V • • • • 



Oxide of Iron .. 

Carbonate of Lime 

Carbonate of Magnesia . . . 



• • ■ • I 



10-38^ 
^ ^^ ] 1911 « 
8*73) 

2-67 
111 

9204 
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the probability of how far the Oolite extended to the westward, 
and fortunately we have some evidence left to guide us, as it 
occurs on the outliers of Bobins Wood Hill;* Oxenton, Bredon, 
and extending to Meon, clearly proving that the Valley now 
intervening between those outliers, and the main lulls, was 
once conterminous. 

The only point at present where I have met with Oolitic 
Gravel west of the Severn, is at Highnam, and there it has 
more the appearance of having been carried in by an eddy, 
probably from somewhere near ; but still there is, I think, every 
reason to believe that at the period when the N.D. Pebbles 
were left on the Cotteswolds, the Oolite covered over the 
New Bed, extending probably to May Hill and Malvern, which 
hills had not then assumed their present rounded appearance, 
their flanks coming further eastward. Professor Bamsay (143) f 
seems to be of opinion that the Yalley of the Severn existed 
before the Glacial epoch, because Boulder and Boulder Drift 
are found as far as Tewkesbury, and therefore before the 
Glacial epoch this part of the Severn ran very much in the same 
course as it does at present. 

^•Then," he says, "the country sank beneath the sea, and 
Plinlimmon itself (where the river rises) was buried in part, or 
possibly altogether, beneath the waters. When the country 
again emerged, the old system of river drainage in that area 
was resumed, and the Severn, following in the main its old 
course, cut a channel for itself through the boulder Clay, that 
partially blocked up the original valley through which it ran. 
But when that original valley was formed through which the 
older Severn ran, no man can yet say, although Ei^land, having 
probably been above the sea during greater part, or perhaps the 
whole of the undoubted part of the Miocene epoch, it is likely 
that some of our great contours were then first begun ; or if 
not begun, carried on and very seriously modified.^ 
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* Chosen is capped with the Communis zone of the Upper Lias, the Oolite 
being denuded. 

t " Physical Geology and Geography of Great Britain/' 
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From the circumstance that no large Boulders or Boulder 
Clay * have been found on the high ground of the Cotteswold 
Hills, and that the former are only met with in the Valleys, 
increasing in size and number as you proceed northward in the 
Severn's course, it would appear to follow from Professor 
!Bamsay, that the denudation of the Cotteswolds took place 
prior to the Glacial Epoch: but such, I think, was not the 
case, and I am inclined to refer the time to an early part of the 
Glacial period.t 

The presence of fragments of Millstone Grit, Quartzose 
Pebbles, and the apparent absence of Cretaceous Flints from 
the height at which Gravel is first met with, down to about 100 
feet, seem to indicate the transportation of the former, when 
the ChaJk was not in a position in this part of the country to 
admit of being denuded, and brought to the higher plateaus of 
the Cotteswolds. 

Afterwards the ground seems to have sunk further beneath 
the sea, and, as Mr. Paoe remarks, it was then, and during the 
period of its subsidence, that the high boulders were carried 
by floating ice far from their parent rocks, marking in a special 
manner the second period of the Glacial epoch, and this period 
in the district we have under our consideration, would, I think, 
embrace the country from the coming in of the Cretaceous 
Flints down to nearly the time of the High Level Gravel. 

In visiting the Shipston and Evenlode Yalleys, I was much 
impressed with the distinct evidence of the action of ice in all its 
varied forms of berg, land, and sheet; of the vast mantle of frozen 
snow and ice which, as it appeared to me, must once have lined 
the tops and sides of the hills, carrying down with it, when the 
summer thaws set in, the materials upon which it rested ; and 
it was in consequence of my observations there, that I have 

* Unless the day fotmd in the partings of the Oolite qoaxries on the Cottes- 
wolds more particularly at Woodchester, where the Quartz Pebbles occur, 
belongs to the latter. 

t The extent of the denudation of the CJotteswolds was so great as to lead 
BO aonte an observer as Dr. Buckland to attribute it to a vast diluvial wave 
caused by the Noachian Deluge. 



112 

quoted so largely from Mr. Gavey's paper on the Mickleton 
tunnel and Aston Magna,* wherein he shows how much the 
character of the Gravel deposit varies within so limited an area, 
and which is now recognised as one of the characteristics of ice. 

And now we arrive at that time when the water-shed was 
considerable, the hills being probably 600 to 700 feet above the 
sea; and according to Mr. Fbestwich, the river action peculiar 
to each Valley commenced with the High Level Gravels, while 
the mass of debrisy and the large blocks present in the beds, 
indicate the action of a large volume of water and ice transport. 

The climate began to ameliorate as the Low Level Gravels 
were approached, and I incline to the belief that most of the 
terraces occurring in the same, are the result of fresh-water 
action, re-distributing and depositing the old debris, in the same 
way as we now see the alluvium formed in our Severn meadows, 
which, to those who have not studied what is taking place, 
would appear incredible.f 

And now, probably, a further depression occurred, which 
brought the sea far into the Yalleys, and by tidal action, 
planed off the surface of the Lias, as there is no agent which 
will give an uninterrupted level except the sea. I am led to 

* This paper was written many years CLgo, and before the ice theory was 
recognised. 

t Mr. John Jonxs, in his very valtiable paper in our Procedings " On the 
Geology of the Sharpness Point District/' gives the foUowing letter from Mr. 
Cleobam^ showing the great change in the deposition of sand by the action 
of the ScYem : 

"The snb-contractor of the canal between the Cambridge Arm and Parton« 
tells me that he retains a distinct reooUection of the excavation for the fonnda- 
tion of the bridge walls and platform at the Shepherd's Patchy which is now a 
mile and a quarter distant from the Severn, and that at a depth of from 16 to 
16 feet below the present snrface of the meadows, which are called the ' New 
Gronnds/ they came to the old river mud, upon which were the footmarks of 
sheep and cattle, as distinct and sharply defined as though they had been 
made the day before, extending over a considerable area. These marks were 
fiUed up with pure, dean sand and mud, sometimes in separate deposits, some- 
times mingled together. The mud excavated and exposed to the action of the 
air, dried and divided into lamins about the eighth of an inch in thickness* 
showing the quiet tidal process." The work referred to was executed thirty- 
nine years ago. 
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believe that such was the case, because in mj examinations 
I have ahnost inyariablj seen that the Lower river Gravels 
rest upon an even surface ; then it was that the Marine Shells 
which have been found were deposited, an upheaval of the land 
subsequently took place, and river action again began its work 
on the Upper Gravels, forming the Lower Mammalian priffc. 

In correlating the Gravels of the Severn with those of other 
rivers in the kingdom, it is necessary to bear in mind that there 
is every reason to believe the same large amount of tidal action, 
which is now so marked in the Severn estuary, formerly existed, 
and which may account for some of the differences that appear 
in these Gravels compared with the Thames and some other 
rivers. The tide at Chepstow sometimes rises 48 feet ; at the 
London Docks the average range is about 22, Liverpool 15, 
Portsmouth and Plymouth 12, Bristol 33. 

The s^nall svb^cmgtda/r OoliUc Gravel which Mr. Httll considers 
to be the remains of raised sea bea>ches, occurs in parts of the 
Cotteswold range, always presenting the same character. 

It is met with at Standish, following the Coombe to Stocken, 
opposite the Horsepools, at Cooper's Hill, Crickley, and Leck- 
hampton ; and it is generally found at the foot of the Inferior 
Oolite, or resting upon the Upper Lias Sands, (sometimes, as 
at Leckhampton and Nailsworth, on coarse sub-angular Oolite,) 
in all cases running up to a point where the Coombe is at a 
considerable angle. It is composed of the Freestone of the 
Inferior Oolite, without any Fossils or even recent Shells, and 
my impression is certainly opposed to the opinion that it is a 
raised sea-beach; I believe it to be attributable to frozen snow or 
land ice, which, when the thaw set in, would slip down, carrying 
with it the deiriinia of the Freestone, and is of the age when the 
climate had become comparatively mild. The elevation varies 
from 500 to 700 feet, but at Longford, near Nailsworth, it is 
only 800; and, indeed, similar Gravel of yellower colour is 
found in the holes or hollows on Cleeve HiU, at an elevation 
of at least 900 feet. 

To suppose that the several beds are raised sea-beaches, we 
must account for the absence of marine Shells, and admit that 



114 

very little change has taken place in our climate since the 
surface of the country was raised some 700 feet. 

It is quite clear that no Gravel, of the soft perishable kind 
derived from that part of the Cotteswold Hills, could have 
endured the variable changes arising from ice, frost, and snow, 
without, being converted into Sand; or indeed, could have 
resisted the action of sea- water without being reduced to a fine 
mud. 

Boulders, Although they occur so abundantly in the upper 
part of the Severn in Shropshire, they are rarely met with now 
in the district we have under consideration. The nearest point 
to Gloucester at which I have seen any is Limbury, where 
small angular pieces of Silurian rock occur. At Haffield, 
flanking the eastern end of the Malvern range, in some Gravel 
associated with Boulder Clay, are some large angular masses 
of Silurian rocks; and also on Holly-bush Common, near Little 
Malvern, where the contour of the ground clearly indicates 
an old moraine, and where I found striated and polished rocks 
from many formations— Gneiss, Granite, Quartz, Greenstone, 
— ^and frurther to the S.E., at an increased elevation, in a lane 
leading into the Gloucester road, at the Hollybush Pass, part 
of the original surface of the rocks, forming the mass of the 
Malvern range on the East, is seen surrounded by a large 
accumulation of sub-angular Gravel, composed entirely of 
decomposed Trap. The exposed surfece of this rock exhibited 
a face of 2 feet by 20 inches, upon which we foimd no less than 
nine grooves or striations, all in one direction (55 S.S.E.) Two 
or three pieces of equally well striated rock were collected in the 
same debris.* At the comer of a street in Upton-on-Sevem is 
a piece of fine grained Quartzite, of considerable size and very 
hard, and an old inhabitant told the Bev. W. S. Stmokdb he 
had seen similar blocks, which have since been broken up. At 
Lower Lemington is a large striated boulder of carboniferous 
Limestone; and by the side of the road, in the village of Great 

* From observations I have gubsequently made during a short stay at Malvern, 
I think it not improbable that there is evidence to be met with there pointing 
to an older glacial action than that which forms the subject of this paper. 
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Woolford, there is an angnlar block of Greenstone, weighing at 
least 4 cwt. ; and near to Blackdown, is another of Greenstone, 
which was dug out of a field in draining; and moderately sized 
pieces of the same kind of rock are also found in many of the 
Gravel pita. At Oropthome and Pershore I saw some, and 
along the Eidgeway they also occur, but not of large size ; near 
to Weston Park I found a large boulder of Millstone Grit.* 

Having frequently, in my investigations, heard of boulders 
which are not now to be found, I believe they have, within the 
last few years, been extensively used for road making. Even 
in the Vale of Moreton, where Mr. Hull mentions in his 
Memoirs they " are by no means rarely scattered over," many 
have disappeared. 

Should my view be correct that the same additional tidal 
action formerly prevailed, which now exists in the Severn, as 
compared with other rivers in England, it is not improbable 
that the Boulders and Boulder Clay, so extensive in other 
parts of the kingdom, may have been mostly removed from the 
neighbourhood of Gloucester, (where the efltect of the tide must 
have been great, and the extent of denudation large, as is shown 
by the great width of the valley,) during the submergence that 
brought the marine Shells, which are found in the Gravels of 
the Severn, and in the subsequent upheaval of the land. 

Whence Pebbles forming Oravel wre derwed. So varied are 
they that Dr. Bucklakd, quoting from the Bev. W. B. 
CoNYBEABE, says, ^^ That it would not be difficult in the Yalley 



* Mr. BoBSBT Tons informes me that near Dorsington^ at TJddewell^ was a 
large block of Sussex Marble^ oontaining Paludina and other characteristic 
Pnrbeck SheUs^ which^ when taken up and broken for road material^ made by 
measnrementj eight tons. This stone was dose to a fine spring, forming a well, 
supplying the village. The tradition held by the yillagers is that the devil 
kicked it from the top of Meon Hill, at Bidford Church, but falling half way« it 
became embedded by the side of the spring. It is supposed to be a Boman 
well — Dorsington is derived from the Latin, Dorsum, a back or ridge, and so 
signifying a village thus situated. 

As IHirbeck Marble was at one time extensively used for churches I am 
disposed to think this was not a boulder, and yet it seems improbable it should 
have been left in such a position. 
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of Shipston-on-StoTir, to form almost a complete Geological 
series of English rocks from among the rounded fragments which 
often occnr in boulders of very considerable size." He makes a 
similar remark of the country west of Market Harborough. 

The source, however, of many of the rounded Brown Quartzite 
Pebbles, appears to be from the Conglomerate beds of the New 
Red, and the White Quartz is from the Lickey and the Wrekin. 
The carboniferous Limestone is probably fr^m Derbyshire, 
also the Coal-measure Sandstones. Some of the Syenite fromi 
Chamwood, and the coarse Granite resembles that found in 
Cumberland and Scotland, 

The great quantity of Quartzose Sand, occurring at nearly 
aU elevations, is clearly derived from the New Red, and on 
reference to the maps of the Geological Survey of England, 
it will be seen how much that formation, even now, surrounds 
and forms part of the district we have under investigation, and 
how enormously it must have been denuded. 

My impression is that the N.D. Pebbles, which are now found 
on the upper part of the Cotteswolds, are probably of the same 
age as those which cap in such abundance the higher ground 
of the Lickey.* 

The evidence of Water Action. There are no boulders on 
the high grounds of the Cotteswolds where the N.D. Drift 
Pebbles are first found, and as I have before remarked, in 
• fields where there is hardly any Soil there are few, if any. 
Pebbles, indicating a considerable amount of water action; 
and in a conversation I had with Mr. Thomas Bbowk, of 
Barton, Cirencester, one of the oldest Geologists of our hills, 
he told me he had observed the same characteristic in his own 
neighbourhood. 

After the upheaval of the land which left the higher plateau 
of the Cotteswolds dry, and down to the level I have indicated 
of the coming in of the Hints, some great transporting agent 
seems to have prevailed, bringing with it, fr^m a considerable 



* When at the latter, a few days smce, I found ComulUes serpidarius from the 
Wenlock beds. 
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distance^ large boulders. Mr. Maw mentions in his admirable 
paper in the QwirterJy Jowmal of the Oeological Societyy May, 
1864, *' On the drift Deposits of the valley of the Severn in the 
neighbourhood of Coalbrook Dale and Bridgnorth," that erratic 
N.D. blocks occTur more abundantly at altitudes of 400 to 800 
feet in the Shrewsbury district than in the Valleys, which is 
also the case south-west of Bridgnorth, in the direction of 
Wolverhampton, and at Burton, 3^ miles west of Much 
Wenlock, blocks of Grey Granite are most abundant, extending 
700 to 800 feet above the sea. 

At Mickleton Tunnel, in the neigbourhood of Moreton^in- 
the-Marsh, the varied character of the Gravel — ^in a short 
distance, large patches of White Chalk and Flints of considerable 
size being met with — seem to indicate the presence of icebergs 
in that locality, as well as land-ice. It is not however 
improbable that the masses of cretaceous Flint may have been 
brought and dropped on the slopes of the hills, and afterwards 
carried down into the valleys by the land-ice. 

There is less evidence left of direct powerful water action 
above the Alluvium than is generally supposed. The Sands 
which are interspersed with the Gravels and occur so largely, 
still preserve the same character as when met with in the New 
Bed, &om which they are clearly derived. The Fossils found 
in the Gravels are either derived from, or near the beds upon 
which they repose. My friend Mr. Bobebt Tomes informs me 
that he found the Corals in the Gravel at Leamington were 
from Fenny Compton ; those at Welford from the Hippopodinm 
bed, probably of Honeyboume, and at Fladbury they were from 
the ridge of Lias at Chadbury ; and Mr. Gave y mentions how 
the cuttings north and south of Aston Magna differ materially 
&om each other. These facts appear to me to be incompatible 
with the theory of a strong fluviatile action occurring at the 
deposition of the Gravel, or even subsequently. 

There is also no accumulation of the fine silt which is now 
being deposited by the Severn and the other rivers we have 
under consideration, although, as I have before stated, it is 
probable that some of the Boulder Clay may have been removed 
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v^hen the subsidence of the land took place and tidal action 
was a work in onr valleys, at the period of the low level or 
terrace gravels. 

The Svbmerged Forest Beds. These beds, which are met with 
in the estuaries of most of our rivers that empty themselves 
into the sea, occur in the Bristol Channel, and have been well 
described by Mr. Godwin Austin in the Quarterly Journal of 
the Geological Society of London, for November, 1866, on the 
** Submerged Forest Beds of Porlock Bay," and I have ascer- 
tained they extend from below the entrance of the Gloucester 
and Berkeley Canal at Sharpness, up to Gloucester. 

On either side of the Royal Drough, at a depth of about 16 
feet, is a bed of Feat 6 feet thick, containing Oak, Hazle, Beech, 
Waterflags, and some large trunks of trees; and my friend 
Mr. Clegbam informs me that a large piece of Oak was taken 
out, having on its surface evident marks of fire. 

I have now in my possession part of the skull of a Bos 
prvmigenius, with very fine horns attached, which was dragged 
out of the peat-bed between the Eoyal Drough and Purton, 
some years ago. Afber heavy tides in this part of the river, 
trees often come to the surface, and Mr. Clegbam, in making 
recent borings for the contemplated new entrance of the canal 
at Holy Hazle Fill, found peat and trees some distance from 
the shore. 

A few miles higher up the Severn at Epney and Framilode, 
not far trom. the river bank, the following is a general section, 
in descending order : — 9 feet of Alluvium, 8 feet of Clay, 12 feet 
of Feat, 8 feet of strong Blue Clay, and 3 feet of N.D. Gravel 
and Sand, resting on Lower Lias. 

In the meadows at a distance of half-a-mile from the river 
where draining has been done, Mr. Hawkins who resides in 
the neighbourhood, and is a very close and accurate observer, 
informed me that there is, first : 1 foot of Vegetable Mould, then 
2 feet of Clay and 10 feet of Feat reposing on Lower Lias. The 
Feat occurs at Whitminster, and also at Hardwicke, gradually 
becoming less as we approach Gloucester. 

The Bev. F. B. Bbodie has given in the first vol. of the 



119 

Transactions of the Cotteswold Club, page 245^ the following 
section from borings made by the Gloucester and Chepstow 
Bailwaj Company, at Over Bridge, Gloucester, which he 
obtained from Mr. Edwabds, one of the engineers : — 

Soil 1ft, Gin. 

Sand and Bed C1a7 ... 
light Bine Clay 

Jl tXwv »•• ••• •■• ■«• 

Bed Sandy Clay 

Brown Sand 

Bonffh Gravel 

Sand and Gravel 

Fine Gravel 

Hard Bine Marl 



10 » 


Sn 


13 • 


9« 


2« 


0« 


4. 


0. 


1 m 


10 » 


7« 


8i/ 


2u 


0. 


6/1 


10 « 


2» 


81/ 



51 



0„ 



Mr. Jones was, I believe, the first to call attention to the 
Submerged Forests, at the Bojal Drough, in his valuable paper 
on the '* Sharpness Point District,*' published in the third vol. 
of the Transactions of the Club, and I am indebted to him for 
the following note : — " As Submerged Forests are generally 
made known to us by the exposure of their trunks and contents 
by the action of the sea, may we not infer that their sub- 
mergence must have been of a more sudden character than that 
exhibited in most geological operations. For example, we see 
that such fruits as Hazle nuts and the like, reeds, grasses, iris 
leaves, &c., were not washed away or decomposed during the 
submerging operation, but when once exposed again, crumble 
and decay in very brief time. The fact of their occurring upon 
the sliore, t.e. the lowest point of erosion indicates that the 
upheaval has been slower than the submergence." 

Mjr. God WIN- Austin observes in his paper that ^^The greatest 
deptli at which Submerged land-surface has been ascertained 
is about 120 feet; a rise of such amount would place the whole 
of tlie Bristol Channel in the condition of dry land, and such 
probably it was at the time of the forest growths ;'* and Sir 
Chables Ltell states,^ ^' There is good reason to believe that 



• " Principles of Geology," vol. i., p. 646. 

jjfoU, — The position of the Forest-bed in the Humber is given in Messrs. 
Wood and Berne's paper, p. 182, of the " Quarietly Jowmal 0/ the Qeological 
Society," for May, 1868. 

K 
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there was once a woodland tract uniting Somersetsbire and 
Wales, through the middle of which the ancient Severn 
flowed;" and in estimating the age of the Peat deposits, he 
says at page 646, " If, therefore, all the littoral sunk forests of 
the South and West of England are referable to about the 
same geological period, the occasional presence in them of 
Mammoth wiU entitle them to be regarded as very ancient, or 
of a date intervening between the era of the lake-dwellings and 
that of the oldest epoch to which man has yet been traced." 

Although the Forest Beds, at Holy Hazle Pill, are probably 
nearer the surface than those described lower down the Channel 
at Porlock, by Mr. Godwin- Austin, (and even they are to be 
seen at low-water,) there is, I think, every reason to believe 
they are a continuation of them, and are therefore of the same 
age, and the difference in level is attributable to their being 
more inland. 

AlUivdes.* — ^To describe all the heights given would require 
a paper on the subject, and for the present, I shall merely 
observe, that by reference to the map, it will be seen the valleys 
of the Severn and Avon are almost level, with outliers rising 
out of them, and that a depression of 50 feet would cause 
the tide to flow far inland, and cover a large area with water. 
The height at the Bell Inn, Frampton-on-Sevem, a little to 
the S.W. of the map, is 36 feet above the sea-level; at the 
Mariner's Chapel, at Gloucester, 39 feet ; at Coomb Hill, at the 
Lock, at the entrance of the Severn, 80 feet; at Tewkesbury 
Church, 48 feet, but at the bridge over the river there, 88 feet ; 
Upton-on-Sevem Church, 61 feet ; whilst on top of battlement 
of the Small bridge, 3"57 feet above the centre of the road it 
is 48 feet ; and at the top of centre pier of Barbourne bridge, 
Worcester, 0*16 feet above the centre of the road, the height 
is 64 feet. 

The bench-mark at Bristol Cathedral shows an elevation of 
68 feet; at Gloucester Cathedral, 57 feet, and at Worcester 
Cathedral, 87 feet. 



* fifee Appendix. I am mucli indebted to Captain Jambs, of the Tiigono* 
ical Survey, for many of the heights given therein. 
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The highest point of the Cotteswold Hillfl is at the race- 
conrse, at Cleeve, and is 1,098 feet; from there the ground 
&lls on the S.W. continuously; but on the N.E. only for a 
short distance, when it again rises until it reaches, at Broad- 
way tower, 1,030 feet. By reference to the map the rise fit)m 
the Severn valley to the hills is well shown, beguining at 
Coombe Hill, where it is 30 feet above the sea ; in the High 
Street, at Cheltenham, 194 feet; the west angle of the new 
church, at Charlton Kings, 264, feet; Dowdeswell toUgate, 
350 ; Sandywell Park, 698 feet ; the ground then falls to 548 
feet at Andoversford and it afterwards gradually rises until at 
Pewsdown toUbar it attains a height of 824 feet, and falls from 
there to Northleach to 557 feet. 

There is a very close correspondence in the height of the 
outlier of Bredon with some other points of the main hills of 
the Cotteswold, as will be noticed in the following table : — 



Bredon ... 
Leckhampton ... 
Near Birdlip . . . 
Fsainswick Beacon 
Broadway Tower 



975ft. 
978,, 
955,, 
929,, 
1031 „ 



I am indebted to Mr. Boyd Dawshts for part of the following 
list of MammaliaTi remains : * 

JTJ^h^o «w«»*/,^v«^ / Gravel, Malvern Hills, 

Elephas prtmxgemus | jermyi St. Museum. 



Bippcpoia/mu8 Major. . 
Khdnoceros Uchorhimus 
Ulephas antiqwas 
Cenma elephus 



::} 



Defford, Eckington. 



* In a note to me he says, "There is one point in connection with the Seyem 
VaDley that you may care to know. From my tabulated list of post-glacial 
M|v»Tnniii.HftTi remains I have inferred that during the post-glacial epoch the 
hills of Wales were corered with glaciers, as those of Scotland undoubtedly 
were. The latter country, indeed, was partially covered with a sheet of ice 
like that of Groenland. Glaciers in Wales being granted, the occurrence of 
post-glacial mft*""*"-^** in glacial grayels is what might be expected." 

K 2 



122 



mppcfotam^ jnaoiyr --Icropthome-on-Avon. 
Urus [Bos] prvmigenms ... J ^ 

Rhinoceros ticJiorhinus •••?'* Wyre," near Pershore. 
Ovibos moschatas y Oolitic Drift, Bamwood. 

Rhinoceros Uchorhinus ... 1 Oolitic Drift, Bamwood, and 
Elephas primigenivs J Oolitic and N.D.^ Gloucester. 

Elephds primigenius ^ 

Bos primigenius (^ Oolitic Gravel, Grannicoz 



Rhinoceros tichorhinus 
Gervus tarcmdvs.. . 



• ■ • • ■ 



5 



Pit, Stroud. 



Bos bison [jprimigenius ?] . . . 
Cervus tar and/us . . . 
Elephas primigemus 

Susferus 

Rhi/noceros UchorhiriAis 



■ ■ • • • 



Gravel, Beckford, eastern 
side of Bredon Hill, 
Gloucestershire. 



Equus [two leeiK] 



{Glacial Gravel, High Lug- 
wardine, Herefordshire. 



Worcester Museum. 



Elephas prvmigenius ... 

Egwus 

Rhinoceros tichorhinus 

Cervus tarandus 

Bos bison 



• • • "^ 



« • • ■ • • 



Fladbury. 



Hippopotamus major . . 
Eguvs ... 



\ Little Comberton Gravel. 



• • • • • 



Elephas primigenius "^ 

Hippopotamvs major / Eckington. 

Cervus ia/randus I ° 

Cervus elephus J 

m^has prinUgenius > Biomwich ffill. 

Rhvnoceros Uchnrmnus ... J 



Cervus elephus 

Rhinoceros tichorhinus 



Chadbury. 
Gloucester. 
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ElephcLS prvmigenius 



Elephas 



Elephas 



Elephas 



■ «• ••• •• 



Elephas 



r Stratford and Shottery, in 
\ the late R, B. Wheeler's 
" y Collection, in the Strat- 
(^ ford Musemn. 

rLuddington and Alveston, 
) near Stratford-on-Avon ; 
j authority, — Mr. J. W. 

V. KiRSHAW. 

Ascott 

{Drift Stonr, near Alder- 
' minster, tusk and teeth, 
Mr. J, W. KiRSHAW. 

/Tusk, from near Bourton- 
X on-the- Water. 



! Upton - on - Severn, two 
molar teeth, authority 
the Rev. W. S. Stmokds. 



Elephas primigenvus 
Rhinoceros 



. . . ^ Pull Court; authority Rev. 
...J W. S. Stmonds. 



These Mammalian remains occur at heights varying from 40 
to 300 feet above the sea, and where they are met with in the 
Gravels of the Severn, Avon, Stour, and Evenlode, they occupy 
a different elevation as they may be nearer or more remote 
from the sea ; and in correlating them, a careful examination, 
I believe, will shew that the position to be assigned in time 
is not altitude above the sea, but above that of the existing 
rivers. 

The Gravels I have described clearly, I think, dispose of (at 
least to my mind) the view which is sometimes taken that most 
of the changes of our valleys have been brought about by 
alteration of sea level and not by that of land. 

I mentioned at the commencement of the paper that to 
complete the subject it would still take me some months, as 
there are several points of considerable interest and importance 
which require to be dwelt upon more ftilly, and I am deeply 
sensible of how imperfect this communication is; but I was 
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anxious no longer to occupy ground which other Members^ 
more competent than I am, were generously conceding to me. 

The period we have been considering is one of the last of the 
many great changes which have taken place on this Globe of 
ours, and the British Islands * in particular. It bears upon it 
the same marks of the greatness and beneficence of the Creator 
as those which have preceded it throughout all time. In 
contemplating the Coal formation we recognize the wisdom of 
the arrangement which stored up the sun's heat for ages, to be 
afterwards given out for man's benefit; yet who would think that 
the Pebbles and Sand we have had under our consideration, 
more particularly the latter, have contributed, and in no small 
degree, to make the land fertile, and therefore to enable us to 
supply ourselves more readily with the great necessaries of life? 

In my researches, when investigating the changes which have 
taken place in our hills and valleys, and when contemplating 
how varied must have been the physical aspect of the country 
at different times, often have the words of the Poet Laureate 
been present to my mind : 

There rolls the deep, where grew the tree, 
O earth what changes hast thou seen ! 
There where the long street roars, hath been 
The ettUnesa of the central sea. 

The hills are shadows, and they flow 
From form to form and nothing stands ; 
They melt like mists, the solid lands, 
like douds they shape themselves and go. 

Permit me to close these remarks with my humble testimony 
in favour of the study of the Natural and Physical Sciences, 
and to express a few thoughts which have occurred to me during 
the progress of these investigations. When I have reflected 
upon the mind which God has given us — ^when I have seen that 
the great discoveries which have been made in science have 

* See Maps 29, 40, and 41, illustrating successiye Bevolutions in Physical 
Geography daring the Post-Pliocene Period, in Sir Charles Lyell's "Antiquity 
of Man." 
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tended to ameliorate the condition and increase the happiness 
of the hrunan race^ in what way, it has occurred to me, shonld 
our faculties be applied in obtaining further knowledge? I 
answer, by a more diligent study of His works, which when 
conducted in a reverential spirit^ must, in the very nature of 
things, reYeal more fully TTi« power and great goodness, and 
lead xis to a deeper sense of humility and thankftdness. What 
a vast field the student of nature has before him, and how great 
and wonderful those works are, we may gather from the words 
of the Psahnist, " O Lord, how manifold are thy works : in 
wisdom hast thou made them all; the earth is full of thy 
riches." And are we not also told that when by the creation 
of man, the great Maker of the Universe had completed His 
labors, ^' He saw every thing that He had made, and behold it 
was very good." 
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APPENDIX. 



THE ALTITUDES AT SUNDRY PLACES, 

Frvm Ordnance Survey, 

EXCEPT THOSE KABXED (a) WHICH ABE ANEBOID. 

Aitenski refer to pUeee on the Mmp. 

Feet. 

St. Mary's Oharch, Berkeley. Bolt in south end 1*9 ft. above surface 64'6 

SUmbridge Church. Bolt in south face of tower 2*6 ft. ditto 49*1 

Putlow Church. Bolt in west face of tower 36.6 
St. Mary's Church, Hardwicke. Bolt in south face of tower, 

1.7 ft. above surface 43*7 

Haresfield Church. Bolt in west end of tower 1*1 ft. ditto 105*7 

St. James's Church, Quedgley. Bolt in south-east side 2*1 ft. ditto 60*9 
Pier Head, at junction of Biver Severn, with Gloucester and 
Berkeley Canal. Mark on top 19*05 ft. above bed of water in 
Canal, and 10*1 ft. above surface of water in Canal on the 8th of 

of January, 1849 36*7 

Gloucester G^l. Mark on face of stone at door 1 *20 ft. above surface 36*8 

Mariner's ChapeL 2*1 ft. ditto 39*8 
* On corner of St. Michael's Church tower, Gloucester Cross 

1*2 ft. ditto 66*1 
Gloucester Lunatic Asylum. Mark on stone- work under iron railings 

in front 0*6 ft. ditto 8^ 

Mark on battlement of Over Bridge, 2*7 ft. below top of battlement 61*9 

Bolt in Minsterworih Church tower 3*1 ft, ditto 34*3 

Bolt in north-east comer of Newnham Church 4.4 ft. ditto 125*6 

Westbury-on-Sevem Church. Bolt in south-west comer, 2*5 ft. do. 36* 

Awre Church. Bolt in tower 4*8 ft. ditto 71* 
Worcester Cathedral. Bolt in stone under centre of window in north 

transept 4*4 ft. ditto 87*8 

Chreat Malvern. Centre stone, 1*21 ft. below general surface 1394*6 
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Bolt in fdde of small door in north transept of Great Malvern 

Churoh 6*2 ft. above surface 

Mark on flag-stone under gate of Lady Huntingdon's Chapel 

of Ease 0*5 ft. below centre of road 

Mark on flagstone at door of Admiral Benbow Inn 0*2 ffc. ditto 

Mark on the flfth milestone from XJpton-on-Sevem and third from 

Great Malvern 0*3 ft. ditto 

Bolt in south-west parapet of Stratford-on-Avon bridge, over the 

Avon 0*7 ft. above the surface 

Clifford Chambers Church, bolt in buttress at north-west angle of 

tower 2*5 ffc. above surface 

Atherstone-upon-Stour Church, mark on south-west comer 2.2 ft. do. 
Preston-upon-Stour Church, bolt in west side of tower 2*2 ffc. ditto 
Chipping Norton Church, bolt in south side of tower 3*9 ft. ditto 
Mark on south-west pier of gate, at north-west entrance to Union 

Workhouse, near Chipping Norton 0*7 ffc. above surface 

Bolt in east comer of church tower of CricUade Church 4.5 ft. ditto 



Bench mark on south-east entrance to Stow Church 
« on east end of Daylesford Church 

on north end of the Cross-IIands Inn 
» on Four Shire Stone, at junction of roads 

" on north-east angle of Moreton Church 

» on north-west angle of Bourton-on- 

Hill church tower ... 
on north-west angle of the Coach 
Horses Inn ... ... ... 

" on third milestone from Moreton 

" on south-west angle of Broadway tower 

" on gatepost west side of road. . . 

» on east angle of Stump's Cross toll-gate 

» on the fourth milestone from Stow . . . 



Abort rarflMN. 
.. lift. 

,. 2*1 « 

1*5 « 

1*5 w 

. 1*2 >> 



the- 

• ■ • 

and 



1*76 » 

1*4 « 

1*1 « 

1*2 « 

1*7 « 

1*2 « 

1*3 » 



May mil 
The Green (a) ... 
Ldmbury (a) 
Birth Hill (a) ... 
Gloucester Cross 
Bobin's Wood Hill 
Painswick Camp 
Stroud Station ... 
Witcombe Beservoir (a) 



Feet 

431*7 

537*2 
437*6 

223*8 

127*9 

136*1 
141*4 
205-2 
571. 

710* 
298*1 

768*8 
395*5 
744*3 
415*4 
418*5 

622* 

736*7 
806*4 
1031*6 
897*6 
811*9 
587-1 

966 
260 
180 
180 
66 
652 
929 
182 
276 
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Sirdlip ..• ... ... 

Leckhampton ... 

Sandhurst Hill (a) 

Upton-on-Seyem 

PuU Court Section (a) 

Oxenton HiU 

Bredon Tower 

Cleeve (Cheltenham Baoe-conrse) 

Mickleton Tunnel (a) 

Ebrin^^n Hill (a) 

GkKMe HiU (a) 

Blackdowns (a) 

Shipston-on-Stour 

Wilmington (a) 

Brailes Hill (a) 

Little Woolford Heath (section a) 

y UN (tt) 

Compton Scoipion (a) 

Batsford (a) 



surface 



Feet. 
969 
978 
200 
51 
180 
733 
975 

1093 
490 
750 
527 
400 
212 
372 
607 
394 
374 
612 
605 



A List of Bench Marks, with their Altitudu, cut in the neighhcurhooda of 
GEEAT EOLLEIGHT, SHIPTON AND UPTON. 



Feet 

727-2 



Bench mark on comer of Long Compton toll-bar at Cross-roads, 

near King's Stones 

* Bench mark on long stone at Druids' Temple, and on south side 

w* Jl^^EKil •/ ••• ••• ••• ••• ••■ ••« ••• ••• flVI T» 

Bench mark on rock, south side of road 712*9 

« on stone 19 links north-east of road, and 133 links 

south of cross roads 677*4 

Bench mark on north-west comer of New Cottage, east side of 

road, and about 76 chains south of Sliipton Church 473*8 

Bench mark on milestone at summit of bank 1*2 ft. above surface 614*9 

» on cottage, at division of building, east side of road ... 605*5 

» on ITpton toll-gate, at junction of roads 489*1 



List of Bench Marks along the roads to and in the Towns of Chipping Norton, 
Bur/ord, LecUade, NortUeach, and Cheltenham, 

CHIPPING NOETON TO BUEPOED. 

Above lufAce. Feet. 
* Mark on comer of stables opposite the Chapel House Inn, 

at junction of roads ... ... ••• ••• ••• ••• 2*5 ft. 723*5 
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Abore surface. Feet. 
Mark on south-west pier of gate, at north-west entrance to 

Union Workhouse, near Chipping Norton 0*7 « 710*0 

Mark on comer of the Three Tuns public-house, at north 

end of Chipping Norton ... ... ... ... ... 1*4 « 658*6 

Mark on north-west comer of the Town-hall, Chipping 

S^ x^X v^/lXf ■•• ■*• ••• >•• ••■ •■■ ••• 

Bolt in south side of tower of Chipping Norton Church 

From mark on south-east comer of the Three Tuns Inn 

Mark on north comer of cottage, west side of road 

* Mark on the first milestone from Chipping Norton 

Mark on south-east comer of Seagrove Lodge 

the second milestone from Chipping Norton 

the third milestone from Chipping Norton 

the fourth milestone from Chipping Norton 

the fifth milestone from Chipping Norton 

east battlement of Bailway bridge over cr. of arch 

buttress at south-east angle of Shipton church 

north-west comer of new cottage, east side of road 

milestone at summit of bank .. . 

wooden post of gate, east side of road 

front of new cottage, west side of road 

south-west comer of the Carpenter's Arms 

south-west battlement of Burf ord bridge 

south end of Priory Lane, Burford 

south end of Sheep Street, Burford 

north-east angle of Mr. Smith's house, Burford . . . 

out-house at Bird-in-Hand, Burford 

west entrance to Burf ord church 

BUBFOED TO LECHLADE. 

From mark on out-house, at Bird-in-Hand Inn ... 

" north-east comer of Signet Farm House 

" " angle of Braddle Grove Lodge 

" » comer of Pompus Bam, west side of road 

" « comer of cottage at Apsley House 

« '/ angle of porch of Filkin's church 

" stone pillar of gate at south-west junction of roads 2*3 « 

» avenue-gate pier, west side of road 

" south-west comer of cottage, at east side of road... 

" comer of house at junction of Sherbon St. Lechlade 

" north-west angle of Lechlade church 

" north battlement of bridge over the river Isis 



2*1 


» 


647*7 


3*9 


u 


571- 
658*6 


1-4 


u 


684*6 


1- 


H 


691- 


1*5 


U 


615*1 


1*1 


II 


655*9 


1* 


U 


629*7 


1*3 


H 


638*1 


1-1 


a 


519- 


1*9 


u 


355*5 


1*6 


u 


325*1 


1-5 


M 


473*7 


1*2 


H 


614*9 


1*2 


H 


571*4 


2- 


» 


378*4 


1*2 


n 


374*1 


1.3 


H 


339*5 


2-3 


U 


341-9 


2*3 


II 


371-2 


1-6 


H 


422*7 


2*8 


H 


436*9 


31 


H 


335*6 





436.9 


2* « 


343*8 


2*2 " 


392-6 


2*7 « 


353*1 


2* * 


304-8 


1*3 « 


283*9 


2*3 « 


271-8 


1*3 « 


273-2 


2' « 


254-9 


1-6 « 


252*3 


2-2 - 


255*4 


1-5 « 


254-2 
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LECHLADE TO CntENCESTER. 

Above tarface. Feet. 
From mark on west angle of Lechlade churoh . . . 255.4 
Mark on north-west comer of cottage, west end of High St. 1*3 » 246*3 
«/ north -east comer of cottage, opposite the Wood- 
man's Inn 1*1 » 239*8 

south-west comer of bam at Warren's Croft ... 1*2 » 249*5 

sonth front of Thorn Hill Cottage 1*1 » 255*2 

wooden post of gate at stone wall, south side of 

X VSU >•. ••• ••. ••• ... ••• •.. X|" ^fM*v 

* south-east comer of foundation-stone of Fairford 

church... ... ... ... ... 1*1 u 294*6 

« comer of Mr. Salmon's beer-shop ... 1*2 » 285*6 
seventh milestone from Cirencester 0*9 » 330*2 

BUBFORD TO NORTHLEACH. 

From mark on out-house at Bird-in-Hand Inn 
gate pier near junction of road 

* Upton toll-gate at jimction of roads 

the nineteenth milestone from Oxford 

east comer of New Inn, Bairington 

" top of the twenty-first milestone from Oxford 

* the twenty-second milestone from Oxford 
stone wall at entrance to Sherborne Park 

» east angle of New Bam toll-house 

top of the twenty-fifth milestone from Oxford 

front of Mr. Shepherd's house, opposite the Prince 
of Wales' beer-shop 

angle of school-house at junction of roads 

" angle of house at junction of King's Head Lane . . . 

front of house 

• front of Northleach prison, at cross roads 

» south-east angle Northleach Church 

BURFORD TO OXFORD. 

From mark on out-house at Bird-in-Hand Inn . . . 436*9 

angle of Oxford House 4* » 436*7 

front of Coach and Horses Inn, at junction of roads 2*8 » 446*5 

top of the fifth milestone from Witney 2*9 » 406*2 

" the fourth milestone from Witney 1*4 » 373*6 

Minster toll-gate, near White Hart Inn 1*8 » 382*8 

u the second milestone from Witney 3*9 » 378*2 







436*9 


1*7 


II 


457*4 


2* 


II 


489*1 


3*7 


II 


524*9 


3*7 


II 


535*6 


3*2 


II 


573*4 


3*2 


II 


596*6 


2*6 


H 


593*9 


1*4 


II 


611*3 


2*7 


11 


611*5 


2*1 


II 


548*6 


2*4 


II 


536*4 


2* 


II 


533*6 


2*3 


II 


536*5 


2* 


» 


552*2 


3-6 


II 


557*2 
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Murk 



on the first milestone from Witney 

entrance to Witney Union 

the last house at west end of Witney 

front of the Nag's Head, Witney 

east end of Com Street, at market-place ... 

front of the New Inn, Witney • 

west angle of house, at entrance to Wcslcyan Chapel 
south face of east battlement of bridge over riTcr. . . 
north-west angle Witney Church 



Above BOifAce. 

. 1-2 " 

.. I'l « 

... 2-1 « 

.. 2-2 « 

.. 1-2 '' 

1-3 « 

1*2 " 

1-7 « 

2-9 " 



Feet. 
330-9 

314-9 
264-9 
283-8 
277-8 
265.2 
264-7 
273-5 
278-7 



STONELANDS TO BUCKLAND. 



Mark on top of the fifth milestone from Witney . . . 
top of stone in stile, at junction of fence and road 2-4 
top of old milestone at Stone Lands, two miles from 

AjunorcL •«. «•• ••• ••• ••• •■• 

south-west angle of Bam Hill Farm 

angle of Methodist Chapel at junction of road, 

Norton bridge 
north-east angle of stable, near gate entrance to 

Marsh Hadden Farm 

the sixth milestone from Burford, and first from 

Jl3mJIXX/ wOXi ••■ ••■ «•• •■■ ■■• «•« 





406-2 


2-4 / 


413*8 


0-6 " 


385-8 


2-1 « 


318-1 


2-7 « 


301-6 


2-2 >f 


254-6 


1- » 


252-8 



NOBTHLEACH TO CIBENCESTEIt. 



From mark on front of Northleach prison, at 

jtOqiCLB ••• •«• ••• ■•• ••• 

stable near Seven Springs 
top of the ninth milestone from Cirencester 
u eighth milestone from Cirencester 

front of Fobs Bridge toll-house 

the Hare and Hounds Inn, Fobs Cross 

top of the fifth milestone from Cirencester ... 

the fourth milestone from ditto 

the top of the third milestone from ditto . . . 

the second milestone from ditto 

the first milestone from ditto 

angle of Boman Catholic Chapel, ditto 

front of Public Office, Dyer Street, ditto . . . 

south angle of St. John's church, ditto 



croas 







552-2 


1-6 


H 


604-7 


3-6 


II 


645-2 


3-6 


U 


595-6 


1-9 


M 


518-6 


2-2 


U 


550-1 


3-3 


U 


476-7 


1-3 


a 


547-4 


3-6 


u 


504*3 


1-5 


u 


456-2 


1-5 


H 


4201 


1-9 


» 


363*8 


3-3 


u 


362.3 


2- 


tl 


367*8 
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Mark 



NORTHLEACH TO ANDOVBRSFORD. 

Above mrf Aoe 
From mark on front of Northleach prison, at cross 

x~OBiCEB ••■ •■• ••• »•■ #•• •■■ «•• 

on the twenty-seventh milestone from Oxford 

the twenty-ninth milestone from Oxford 

the twenty-eighth milestone from Oxford 

Pewsdown toll-house at oross roads 

gate-post near jimction of fence 

the thirty-first milestone from Oxford 

stone in base of wall near junction of fences 

Shipton Solers Church 

angle of Andoversf ord Inn 

ANBOVEBSFOED TO CHELTENHAM. 



Feet. 





625-2 


3-4 « 


666-9 


1-7 « 


778-1 


33 « 


705-2 


0-6 « 


824*2 


2-9 » 


780-3 


1-2 « 


768*8 


0*9 « 


667*8 


1-8 « 


560*6 


1-9 « 


648*9 



w 



It 



From mark on angle of Andoversf ord Tnn 

stone of wall at entrance to Sandywell Park 
south face of north battlement of small bridge . . . 

front of Dowdeswell toll-gate 

front of New Tnn, Charlton Kings 

west angle of new church, near junction of road ... 

angle of Hewlett Street, at London Boad 

Bath House Furniture Booms, south end of Bath 

JL ^/O^A ••■ ••• ••■ ■«« ••• ••■ ••• 

foundation stone of town clock in front of Public 

^^UXOvO ••• ••■ ••• «■« ••■ ••■ ••■ 

north-west comer of the Presbyterian Church 
malt-house nearly opposite St. Mary's Cemetery ... 
comer of the Ghts House Offices, Cheltenham 
comer of north transept of St. Peter's Church 

south parapet of railway bridge 

comer of the Cross Hands Lin 



2*2 " 
1*7 " 
1*1 « 
1* « 
1*7 « 
0*7 « 

0*6 « 



648*9 
698*8 
416*3 
350*8 
306'2 
264*6 
211- 

198-8 



0-8 « 


194*7 


0-7 " 


191*8 


1*6 " 


181*7 


1*6 « 


173*3 


3*2 « 


167* 


1*7 « 


173*8 


1*7 » 


136*6 



From mark on Bath House Furniture Booms ... » 198.8 
buttress in north-west comer of tower of St. Luke's 

Church 2*1 » 204*2 

pillar at entrance to Paragon Buildings, Bath Boad 1*1 » 207*3 

pilaster at junction of lane to Kavenza, ditto ... 234*1 

comer of St. Phillips School House, ditto 2*4 » 245*2 

pillar in front of Bose Bank, ditto 1*8 » 264*6 



From mark on Bath House Furniture Booms 
parapet of bridge over river Chelt, Bath Boad 



198*8 
0*6 « 194*8 
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ANDOVERSPORD TO THE AIR BALLOON. 

Abore iiuf Ace. Feet 



* From mark on angle of the Andoversf ord Tnn 
Mark on north-east angle of Mr. Matthews's house 
» milestone at angle of house at cross roads 

» milestone north side of road 

» the eleventh milestone from Gloucester 
" the tenth milestone from Gloucester. . . 



1-8 

1- 

0-9 

0-6 



548-9 
565-6 
659*5 
801-2 
92M 
865-2 



ANDOVERSPORD TO STUMPS CROSS. 

Prom mark on angle of the Andoversf ord Tuti 

the seventh milestone from Cheltenham 

stone pier of gate, east side of road 

stone pier of gate, opposite entrance to Brook- 
hampton Park ... ... ... ... ... 

gate post, south-east side of road 

gate post at jimction of roads 





548*9 


1-4 « 


581-7 


1-3 « 


6471 


4-4 » 


662* 


2-1 « 


657*2 


1-5 '/ 


911-9 



ON THE LINE PROM BASINGSTOKE TO COVENTRY. 

Mark on base of third metal milepost from Chapel House and 

seventh from Shipston 2- ft. above surface 571-2 

/' front of the Red lion Inn, Long Compton village 2*7 ft. ditto 376* 
* Bolt in north side of tower of Long Compton Church 3*9 ft. ditto 349* 
Mark on comer of the Dog Inn, at junction of roads, Long 

Compton 2-3 ft. ditto 356*9 

» the fifth mile mark from Chapel-house and fifth from 

Shipston 2*1 ft. ditto 364*7 

» angle of wall opposite southern lodge, at entrance to 

Weston Hall 1*2 ft. ditto 410*6 

- the sixth mile mark from Chapel-house and fourth from 

Shipston 2*3 ft. ditto 372*4 

n culvert 16 links off east side of road at junction of fences 

3*3 ft. below centre of road 328 9 
« the seventh mile mark from Chapel-house and third from 

Shipston 2*5 ft. above surface 305*4 

» west parapet of bridge over stream at junction of roads 

1*1 ft. below top of parapet 238*8 
Bolt in north side of Burmington Church tower, 2*1 ft. above surface 267*2 
Mark on east parapet of the bridge over the river Stour, 1*5 ft. below 

top of parapet 225*8 
Bolt in buttress at south-west comer of Tidmington Church, 2*7 ft. 

above surface 232-7 
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Fet. 

Mark on east parapet of bridge over stream near the first milestono 

from Shipston 1*2 ft. below top of parapet 230 2 

« west side of WrigL House, opposite Furze Hill toll-house, 

1*7 ft. above surface 237* 
» north-east comer of girl's school-house at south end of 

Shipston-on-Stour 1' ft. ditto 218*3 

* Bolt in west side of tower of Shipston-on-Stour Church, 1 *8 ft. ditto 212*2 
Mark on comer of the Thatch Tavern at north end of Shipston-on- 
Stour 2*6 ft. ditto 213*2 

» west post of gate at Honington toll-house 2*6 ft. ditto 227*8 

» east side of small bridge over stream at east side of road 

0*6 ft. below centre of road 192*4 

* Bolt in west side of Tredington Church tower 3*1 ft. above surface 216*1 
Mark on coping stone of wing wall of small bridge over stream 

north-east side of road 1*9 ft. below centre of road 179*8 

BRANCH LEVELLING, 

Todenham Church, bolt in north side of spire 2*5 ft. above surface 398*7 
Mark on south parapet of bridge over river Stour, 12 chains from 

Shipston-on-Stour Church 2 ft. below top of parapet 209*2 

Baicheston Church, bolt in north side of tower 3*9 ft. ditto 247*4 

Honington Church, bolt in south side of tower 4 ft. ditto 220*5 



Lui of Altitudes of Bench Marks on the Line from MaTichester to Gloucester, 

above mean level of the Sea. 

Mark on face of the ninth milestone from Worcester, and first from 

XJpton-on-Sevem 0*7 ft. above centre of road 70*6 

• top of battlement of small bridge at end of TJpton-on- 
Sevem 3*5 ft. ditto 43-4 

* Bolt in south-west comer at south side of ITpton-on-Sevem Church 

1*7 ft. above surface 51*1 
BCark on stone in breast wall of XJpton-on-Sevem bridge 

0*7 ft. above centre of road 49*9 

• freestone block over small bridge 0*2 ft. ditto 39* 

" stone in small plat at junction of roads 0*03 ft. below ditto 65*8 

" top of the sixth milestone from Tewkesbury 2 '5 ft. above ditto 62 * 
- stone over sewer at gate, to field 3 chains from Ryall cross 

roads 009 ft. ditto 561 

top of the fifth milestone from Tewkesbury 1*8 ft. ditto 70*1 

large stone in plat at junction of road to Naunton 

level with centre of road 66*2 

L 



1:36 

Faet. 

Mark on east battlement of Stratford bridge, between Glouoestershire 

and Worcestershire 3*1 ft. above ditto 48*6 

* stone at side of pipe at north-west boundary of Brockbridge 

Common 2'6 ft. below ditto 53-7 

» top of third milestone from Tewkesbury 4 ft. above ditto 112*8 
» stone covering sewer at gate to field near cross roads 

1*3 ft. below ditto 103*8 
» top of the second milestone from Tewkesbury 

2*4 ft. above ditto 114*9 
M boundary stone of Tewkesbury borough, at Shuthonger 

Common 0*4 ft. ditto 74*7 

» top of the first milestone from Tewkesbury 2*9 ft. ditto 117*7 
" top of large pier in Tewkesbury bridge over river Avon 

1*7 ft. below ditto 38*4 
» flag at entrance to railway station Tewkesbury 

0*1 ft. above ditto 49*7 
» plinth of pillar in front of Tewkesbury market-house 

1*1 ft. ditto 45-2 
* Bolt in gable end of north transept of Tewkesbury Old Church 

2*6 ft. above surface 48*8 

TEWKESBUEY TO GLOXJCESTEB. 

Mark on battlement of bridge in Church Street at south end of 

Tewkesbury 4*1 ft. above centre of road 43*3 

• flag over drain at footway to Tewkesbury and opposite lane 

to lodge 0*1 ft. ditto 56* 

" kerb stone of footpath opposite T. Stokes' house near avenue 

to Southwick House level with centre of road 86*6 

" boundary stone at Tredington gate 

0*8 ft. above centre of cross roads 71*7 
» kerbstone of footpath opposite wicket to Mr. Wm. Hulcher's 

house Highfield 0*07 ft. below centre of road 69*8 

t stone on top of wall opposite road to Walton 

4*7 ft. above centre of road 81*2 
flag in front of the Swan Inn, Comb HiU 1*2 ft. ditto 80*1 

« flag at wicket to Mr. Hill's house, Leigh farm 

0*2 ft. below centre of road 55*6 
» top of the fourth milestone from Gloucester 

2*7 ft. above centre of road 39*7 
It battlement of small bridge at Norton, over the river 

Chelt 3*3 ft. ditto 40*5 

« top of the third milestone from Gloucester, 3 ft. ditto 66*4 
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Feel 



Mark on edge of the stone dstem opposite lane to WelMeld Twig- 
worth 0-03 ft. ditto 44- 
» stone over sewer at gate to fields, nearly opposite entrance 

to Walsworth Hall 0*6 ft. ditto 38*7 

» comer of Twigworth new chnroh 4*1 ft. above snrface 42*4 

- face of the first milestone from Gloucester 

1*2 ft. above centre of road 38*4 
1 stone on side of road opposite Mrs. E. Durrett's house 

Longford 0*3 ft. ditto 34*2 

BRANCH LEVELLING. 

Warehouse at Haziley Quay, mark on north-east comer 

3-4 ft. centre of road 42*8 
Upton-on-Sevem Market-house, mark on plinth under pillar 

1*4 ft. ditto 49*3 
Mark on west parapet of bridge, west side of the Severn, north of 

Barley House Inn 1*1 ft. above surface 39*7 

« Barley House Inn, at east side of the Severn, mark on gable 

2.1 ft. above surface 40*8 
y Earls Crome Church, mark on abutment at north-west 

comer 1*9 ft. ditto 56*2 

c small bridge over stream, dividing Gloucestershire and 
Worcestershire, near Bipple Church 1*5 ft. above centre of road 43*8 
Bipple Church, mark on stone in base course at north-east comer of 

tower 1 '6 ft. above surface 59*5 

Twining Church, mark on stone in west side of tower 2*7 ft. ditto 112*3 
The Mythe Bridge, mark on face of stone abutment at west end of 

arch 0*4 ft. above centre of bridge 55*5 

Centre of cross-roads at Oxeye Farm 43* 

Bushley Church, mark on base course at Eastend, 0*7 ft. above surface 50*7 
The Quay bridge, Tewkesbury, mark on stone abutment at west end 

4*4 ft. below road on centre of bridge 41*2 
New Church, Tewkesbury, mark on abutment on north side 

3*2 ft. above surface 53*3 
Mark on top of boundary stone on centre of bridge at end of Barton 

Street, Tewkesbury 1*3 ft. above centre of road 40*5 

Walton bridge over the Tirle brook, mark on battlement 

3*0 ft. ditto 41*5 
Walton Cardiff Church, mark on stone abutment at west end 

0*1 ft. above surface 38*2 
Swilgate bridge, Tewkesbury, mark on battlement 

3*0 ft. above centre of road 40*2 
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FmI 



Mark on base of wooden rail on small bridge oyer pill at Lower 

Lode 0*3 ft. above crown of bridge 35*2 

Tredington Bridge, mark on coping stone 0*07 ft. below'centre of road 49*1 
Tredington Ckurch, mark on west side of tower 1*8 ft. above surface 68*7 
Stoke Orchard Churcli, maark on south-west comer 

1*1 ft. above surface 84*1 
Mark on upper surface of keystone of small bridge at Stoke Orchard 

0-07 ft. above centre of road 67*3 
The wharf or basin of the Comb TTill Canal, mark on coping-stone \ 
on the north side 207 links west from north-east comer 3*3 ft. | 30*6 
above water on the 3rd of September, 1844 / 

Knightbridge, mark on kerbstone of footpath 

0*1 ft. below centre of road 60*0 
* Comb Hill Canal, mark on stone at side of swing bridge over canal 30*9 
H >t n stone at south end of swing bridge over 

canal 29*4 

" " " stone at north end of swing bridge over 

canal 30*2 

HUH stone in north side at entrance to canal 

from the Severn outside the outer lock 31 * 1 
The Leigh Church, bolt in south side of tower 2 ft. above surface 61* 
» School, mark on hinge-stone at door of stable 0*1 ft. ditto 51* 

Norton Church, centre^of hole bored for bolt in south side of tower 

2*7 ffc. ditto 98*6 
Centre of Down-Hatherley cross roads 63*1 

Down-Hatherley Church, mark on north side of tower 1*9 ft. ditto 69.4 



List of Altitudes from CirencMter to Glotioegter, via. Birdlip B%n. 

AboTo mrf MM. feet. 
* Mark on buttress in south-west comer of St. John's Church, 

Cirenc^ter ... ... ... .-. ... ..• 2* ft. 367*6 

« comer of shop, at junction of Coxwell street, 

Cirencester ... ... ... ... ... ... I'l » 366*7 

" east battlement of bridge over river, Gloucester 

oi>re6 V ... ... ... ... .•> ... ... Xi" vOO ^ 

« east battlement of bridge over river, north end of 

Cirencester street 

" front of Stratton-gate toll-house 

« comer of cottage at south side of road 

1 the first milestone from Cirencester .. . 

* front of dwelling-house at east side of road 

» entrance to sheep-pound at junction of Ermine 

road, Stratton 1*8 " 426*9 



1*7 " 


371*3 


1*9 • 


372*2 


0*9 f 


411*7 


1-1 « 


403-3 


1*3 « 


423*7 



Above rarfaca. 


Feot. 


... 1-4 


H 


560-5 


.. 2- 


U 


610-8 


.. 1-6 


n 


639-2 


.. 1-6 


It 


600-9 


... 1-7 


n 


656-9 


.. 1-4 


H 


711-1 


... 1-4 


u 


746- 


.. 1-7 


H 


726-3 


.. 0-6 


H 


821-4 


.. 2- 


H 


838-4 
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Mark on the aeeond milestone from Cirencester 

eomer of outhouse at north-east side of road 
» the third milestone from Cirencester 
" horsing-block at junction of roads to Corwood 

aXOUSO aaa •»• •■• • • • ••• 

» the fourth milestone from Cirencester 

" pillar of gate at junction of occupation road 

* » the fifth milestone from Cirencester 
" the north-east comer of the Five-mile-house inn 
» the sixth milestone from Cirencester 
• south-east comer of cottage at west side of road 

comer of dwelling-house at junction of road to 

Cheltenham Beech pike 1*4 " 843-7 

« pilaster in wall at junction of fence, north-east side 

VA a\^cMA •■• • • • aa* aaa ••• aaa 

" south front of cottage at east side of road 

« north pier of gate at west side of road 

« south-west gable of cottage at north-east side of 

X\/Cv^L aaa • • • aaa aaa aa« aaa m • • 

>' the eighth milestone from Cirencester 

- end of wall at junction of road to Brimpsfield 

1 front of Nettlecomb Police station 

» comer of stables, adjoining the Golden Hart inn, 

N^ettlecomb 

- comer of cottage at south-west comer of road 
' stone in wall, east end of garden, south-west side 

of road ... 0-9 u 955-9 

« comer of dwelling-house at south-east end of 

Birdlip Tillage 2*8 » 934*2 

" comer of Sydney Cottage at junction of roads to 

Cheltenham ... ... 

» rock in wall, west side of road 

" south-west angle of Montebello house 

« top of old milestone, near junction of fence 

" south-east angle of Hill cottage 

" face of stone post near cottage 

» north-east angle of cottage, side of road 

* '/ north-east angle of workshop of White Horse Inn, 

at Horse-ferry bridge 
south-east angle of Horse-ferry Bridge toll-gate . . . 
» milestone, near post-office 
" north-east angle of cottage at jimction of roads . . . 



1-8 * 


867-9 


1-4 « 


910-8 


1-7 « 


848-3 


8*6 « 


858-4 


0*7 " 


842-4 


2- « 


830- 


1.9 « 


864-3 


2' u 


823-5 


1-5 u 


892-5 



2-1 


M 


946.7 


1-6 


H 


857-5 


0-9 


H 


757-6 


2*3 


M 


572-8 


1-6 


» 


503-3 


0*9 


U 


315-2 


1-4 


II 


267-1 


2*7 


II 


221-8 


1-9 


II 


221-4 


2*4 


II 


171-4 


1*7 


II 


157- 
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Mark on top of milestone at junction of fence 

* '> angle of buttress at south-west angle of Huoolecote 

v/u urcu ••• ••• ••• ••• ■>■ 

* » base stone of gate-pier at entrance to villa 
« north-east angle of coach-house near villa . . . 
» south-west angle of Northgate bar 
» foundation-stone of iron letter-box, Wotton hill 
u south-west of railway bridge, and south side of 

N^orthgate ... ... ... ... ... 

Bolt in west side of south transept of Gloucester Cathedral 



Abore snrfMe. 
... 1-8 « 



2- « 

1-1 « 

1-9 « 

1-1 « 

0-4 !• 

1-7 « 
2*8 » 



Feet 

135*5 

114*5 
93*6 

84*7 
70*9 

78*4 

50*4 
57*8 



Level of Rails at several Stations, Qreat Western Railway, 



The Bridge over the Wilts and ) 
Berks Canal, at Swindon j 

Cirencester Station 

Stroud » 

Cheltenham » 

Gloucester - 

Ghrange Court « 

Hereford " 



Weitem Ballwaj, 
Dfttum. 

318- 



349-75 
162*7 , 
164*7 

4*0 

37*65 
165*43 



Ordnuioe, 
Dfttiim. 

337*75 

369*5 

182*45 

184*45 

59*75 

57-4 
185*18 



Trlnitj Hlffh 
Water mm. 
Datum. 

325*25 

357* 

169*95 

171-95 

47-25 

44-9 
172*68 



N,B, — ^Difference between Ordnance and Great Western 

jBailway Data ... 19*75 

Trinity High Water mark above Ordnance ... 12*5 
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MARINE SHELLS. 



Sir B. MiTBCHisoK, in his *< Silnrian System," p. 633, in describing the 
northern drift of the Vale of Worcester, gives the following list of species 
assooiated with the drift : — 

Buecinwn (NoMa) retindatum 

Dentalwn entcUis 

Littorina littorea 

Tdlina solidula 

Cardium iuherctdatum 

Cyprifia Idandica 

TivrrUetta ungiUina f communia 

terebra 

With fragments of Venus, Astarte, Donax, and other genera, in too imperfect 
a state to be specifically recog^nized. 

At Kemx>8ey, near Worcester, were found : — 

TurriteUa ungulina $ comtnunU 

Purpura lapUlua 

Anemia q>hippium 

Cyprasa pediculuB f 

TrochuB cinerarius 

Murex erinaceua 

Bulla ampulla f diva 

Osirea edulis 



The following complete list of SheUs, &c. from the drift at Strethill, is 
from Mr. G. Maw's valuable paper on the ** Severn Valley Drift,'* in the 
Quart. Joum. Geol. Soo., 1864: — 

MOLLUSCA. 

^Bivalves.J 

1. Anemia ephippium, A single valve, very soft. 

2. OtArta edulis. Some very thick, others thinner and of younger growth. 

3. Peelen opercularis. Mostly small fragments. 

4. MytUus edulis, 
6. modiolus. 
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6. Cardium tchinatum* 

7. eduU, Abundant; some small valves quite perfect. 

8. Cyprina Idandica, Small fragments plentiful. 

9. Astarte horealis» 

10. Venua exoleta. 

11. linda. A very perfect valve. 

12. verrucosa, 

13. gallina^ 

14. Tdlina BaUhica, var. tolidula. (Abundant; Beveral valves perfect and 

15. calcaria. * ^"^ ™ appearance. 

16. Paammohia Ferroensis, Eight or nine fragments. 

17. Mactra aolida. 

18. Mya truncata, A single hinge-fragment. 

19. Saxioava rugoM, var, ardioa. 

20. Photos cnspata. Four fragments. 

21. Teredo Norvegioa, Part of a tube. 

f' Univalves, J 

22. DentcUiwn enkUe, Four or five examples. 

23. Trochus magus, \ 

24. fMnhilicatus, > A single broken example of each. 

25. cinerariitSy var, ' 

26. Littorina littorea. Two or three examples. 

27. rudis. One example. 

28. Turritella terebra. The most frequent species. 

29. Aporrhais jpes-pelicani. Three examples. 

80. Purpura lapUlus, Five or six tolerably perfect examples. 

81. Murex erinaoeus. Four or five good examples. 

32. Nassa reticulata. One example. 

33. Bucdnum undatum. Two or three examples. 

34. Fusus antiquus. Much broken ; one specimen perforated by Cliona eekUa, 

35. De/rancia turricula. Three examples. 

ClBRIFEDES. 

36. Balanus Hameri, 

37. porcatus, 

88. suloatus, 

39. haianoides. 

Annelid. 

40. PomtUoofTOS iriquetra^ on Ottrea edulis, 

Spongb. 

41. Cliona oelata, in Fususantiquus, 
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On the CorrdaUon of the Juraseie Rocks, in the Department of the 
Cote^d^Or, Frcunce^ with the Oolitic formations in the counties of 
Gloucester and WiltSj England, By Thomas Wbight, M.D., 

Oh retuTDing from Switzerland last snininer^ I determined to 
visit my former correspondent on Jurassic Geology, M. Jules 
Mabtik, F.G.S., of Dijon, author of several memoirs on that 
subject^ for the purpose of paying my personal respects to him, 
and at the same time examining the fine collection of Fossils 
he had collected from all the different stages of the Terrains 
jurassiques, so well developed in the Department of the 
Cote-d'Or. M. Martin's admirable Monograph,^ Pal^ontologie 
Stratigraphique de I'lnfra-Lias du D^partement de la C6te-d'0r, 
had likewise long interested me, and I was very desirous of 
studying, from my own point of view, the Liassic Fossils so 
well described and figured in that work; more especially so, 
as it appeared to me, that the term Infru-Lias, as used by my 
friend, had given rise to much misapprehension on this side of 
the channel, in reference to the true position, character, and 
fauna of the beds he had described under that name. M. 
Mabtist received me in the kindest manner, and with great 
courtesy opened his numerous cabinets for my careful inspection, 
placing before me, for examination, all the type specimens he 
had figured and described in his works. The fossils are all 
neatly mounted on tablets, and most carefully described on the 
labels attached to each ; the whole are disposed in glass cases, 
and stratigraphically arranged in stages as they lie naturally 
in the different super-imposed beds. The examination of such 
a collection is an easy and satisfactory one, and affords an 
observer acquainted with the subject the best means of 

• M^moires de la Soci^t^ G^l. de France, 2« S^rie, tome yu, Mem. No. 1. 
M 
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comparing opinions with facts, and deducing conclusions on 
the spot. It is the result of this examination, so interesting 
to all students of Jurassic Geology, that I now propose to lay 
before the members of the Cotteswold Club. 

The Department of the Cote-d'Or comprehends the northern 
portion of the Duchy of Burgundy; it has the form of an 
irregular oval ; is in length, from north to south, about sixty- 
five miles, and in breadth, from east to west, from twenty-five 
to fifty miles, with a superficial area of 3430 square miles. It 
is divided into four ^^arrondissemens communaux" — Dijon, 
Beaune, Chatillon, and Semur. Dijon is the ancient capital 
of Burgimdy, and the chef-lieu of the Department of the C6te- 
d'Or. This region contains a very complete development of 
the different Jurassic formations which have formed the subject 
of many important memoirs made', from time to time, by some 
of the most eminent French geologists, and the result of their 
labors is seen in the accurate description of the different stages 
which are here exposed. As I was desirous of possessing the 
best teaching on this subject before bringing the matter before 
our members, since my return home, I addressed a letter 
to M. Jules Mabtin and begged of him to favor me with a 
Stratigraphical table of all the stages of the Jurassic rocks 
exposed in the Cote-d'Or, and to add to each zone a short 
list of the leading fossils contained therein, in order that I 
might be enabled to compare correctly the French series with 
our English beds. I was the more anxious to possess this 
information from M. Mabtin himself, as he has made the 
Geology of his Department the subject of extensive studies, 
and has carefully examined the Palaeontology of all the beds. 
M. Mabtin kindly and promptly complied with my request, 
and I have very great pleasure in publishing his letter, and, 
at the same time, offering him our united thanks for this 
important communication : — 

"Dijon, le 20 Aoiit, 1869. 
"Cher Monsieur, 

Je m'empresse de d^ferer k votre d^sir en vous adressant 
ci-apr^s le tableau sommaire de la constitution des stages 
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jnrassiqaes et dn Lias de la Cdte-d'Or^ en partant de I'^tage 
IShsetien. Le voici : 

/ Calcaxres mameux et mamo-compactes i 
Portlandien . . . | Trigonia Bolonierms et Pinna supra-jurenHs, 

( Calcaires mamo-oompaoteB k Amm. giga$, 

[ Mames et calcaires mamo-compactes i 
Eiinineridien . . . < 0, virgtda, Calcaires d Pt^roc^ren aveo 

( quelques Ottrea virgiUa. 



S^quanien 



{Calcaires mamo-compactes i AOarU minima 
Calcaires mameux k TereJmUula humeralis, 
Calcaires durs ou blancs crayeoz k Nerinea 
BrwitrtUanaf Calcaires blanch&tres 4 0. 
Bolitaria et Hemicidaria diademata. 



Corallien 



'"OolitHe coralHenne & Diceraa et calaire com- 
pacte. Calcaire fissile, sub-ooUthique et 



...J 



Ozfordien 



•"< 



Bathonien ou 
Grande Oolithe 



calc. blanc & Polypiers, Calcaire gmmeleux 
comnacte, calcaire d duulles et mames 
in! eneures k Olyptictu hierogliphicu$, Cidari$ 
florigemma, etc. 

'Mames superieures k grandes Amm, plioattlii 
et PItoladomyaparcicoBta, Calcaires pseudo- 
lithographiques k Pholadcmya ampla, 
Mames grises et calcaires gris cendr§ k 
Spongiaires. Mames f ermgineuses oolith- 
iques k Am, cordatuB^ Am. perarmatua, Am. 
ociUatus, etc. I Mames Calloviemies et calc. 
mameux k Ammon. atMeta, Am. lunula, 
Dunoa/ni, Phdadomya lineata. Ph. decusBotay 
Collyritea dliptica, etc. 

^Dalle nacr§e et calcaire mameux inf. k 
PemottrcBa, Peniacrinus Buvignieri, et 
nombreux Bryozoaires. Calcaires en pla- 
quettes k Bryozoaires, Ostrea oostata, 
Terebratula coarctata etc., Calcaires sub- 
oolithiques et mames k Terebratula, 
digona, obovaiay omUhocephala et intermedia, 
Calcaire gris sub-ooUuiique et mames k 
Terebratula cardium et T. hemiapherica, 
Apiocrinus Parkimoni, Hemicidaria Lucien^ 
aie, Heteropora ptutuloia, etc. 

Calcaires compactes ruiniformes k Acroadlenia 
Lamarckii. 

Oolithe blanche miliare k Purpura glabra et 
Purpura minax. 

Calcaires mameux k Ammonitea bullatua. Am. 
arbustigerua et Pholadcmya Vexdayi. 

Calcaires mameux inf^rieurs k Phoktdomya 
bueardium. Mames k Oatrea acuminata et 
AmTihonitea Parkinaoni. Oolithe canabine k 
PhcHadcmya. gibboaa et quelques Ostrea 
acuminata. 



M 2 



Oolithe inferieure^ 
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"Calcaires fissiles k Gbrvillies. 
Calcaires a Polypiers. 
Calcaire a entroques i Peden Bajocencis, et 

Cidaris Courtandina, etc. 
Calcaire marbre inferieur k Amm, MurchieoncB 

et Peden peraonatua, 
Feuillet grezeux a Chondrites acoparius. 



Toarcien ou 
Lias superieur 



Liasien on 
Lias mojen 



''Manies jaunatres k Ammonites mucranatus, 
Mames orunes d Turbo suhduplicatus, 
>< Mames et calcaires mameux a Ammonites 
complanatusy Calcaire mam. et mames 
scmstcuses k Am, serpentinus, 

(Mames et calc. mameux k Ostrea gigantea. 
Mames feuillet^es et micacees. 
Mames et calcaires argileux bleu&tres k Am. 
Becliei et Davcei, 



Sin^murien ou 



Calaire mameux blculLtre k Am, oocynotus, 

^ Am, stellartB, Birchii^ etc. 

T ias inf^ripiir "^ Mames et calc. mameux k Ammon, histdoatus 
ijias nieneur Calc. mameux k Am, Scipionianus et 

Am, rotiformis. 



(Calcaire mameux k Am. angtUatus et Am, 
liasicus, 
Lumachelles k Am, planorhis, tortilis et 
Burgundice (Am, lagueus, Quenst.) 

Bhsetian . . . ( ^^s et mames k Avicula contorta et Bone- 

( bed, 

Mames iris^es ou granite. 

Si quelque jour vous vous d6cidez a publier I'^tude comparative^ 
que vous vous proposez de faire, de ces terrains avec les votres, 
je lirai avec le plus vif int^ret le r^sultat de vos recherches 
k cet 6gard. 

Veuillez agr^er, cher Monsieur, I'expression de mes senti- 
ments affectueux et d^voues. 

J. MAETIN. 



In making a comparison between the fauna of the Jurassic 
rocks of the C6te-d'0r and those of their correlative formations 
in England, I studied the beds in an ascending order, and I 
purpose following the same method in transcribing from my 
note-book the gist of these observations. 
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The Avioxjxa coktobta^ ob Bhjetiak^ Series. 

These Arhoses are composed of Sandstone and Marls^ with 
Avicula contorta and the Bone-bed ; the sections given in M. J. 
Mabtik's memoir, shewing the presence of these, agree very 
closely with the order of sequence of the same beds seen in 
Gloucestershire. 



1. MABCiamr-sous-THrL. — Lumachelle du lias (assises peu 

developpees.) 

LiTHOLOOT. 'FaTTSIl. 

( Cerethium Semele, d^Orh. Cardium 
Sandstone, with facoids . . . | cloacinum, Quenst, Avicula Dun- 

( keri, Tqm, 

Arenaceous strata, formed ) xt^ *^«»*t*^«« « 
of disaggregated Arkose j Non-fossibferous. 

( Pecten Yaloniensis, De/r. Avicula 
Arkose, with large elements I contorta, PortL Mytilus minutus, 

( Gold/. Ostrea marcignyana, Mart, 

Chemnitzia Oppeli, Mart. Turbo sub- 
crenatus, Mart, Anatina prsecursor, 
Quenst. A. Suessi, 0pp. Myophoria 
inflata, Emm. M. multiradiata, 
Emm. Cardium Rhffiticum, 3/<?rian. 
C. cloacinum, Quenst. C. Philip- 
pianum. Dunk. Avicula contorta, 
Portl. Lima praecursor, Quenst, 
Pecten Yaloniensis, Defr. With 
many other new sp. of Gasteropoda 
and Conchifers. 



Whitish, micaceous, fine- 
grained Sandstone, tra- . 
versed by veins colored^ 
by Oxide of Iron 



Sandstone like the above 
resting upon Granite 



Non-fossiliferous. 



2. Mosttignt-sur-Abm Ay90N. — LwnacheUes, Banc de 80 a 35 

centimetres. 

LlTHOLOQY. FaXTNA. 

Ghranitoid Arkose Without any known fossils. 



Deep red fine - grained 
Sandstone, feebly ag- 
gregated and browned*^ 
bv uie Oxide of Iron 



Avicula contorta, Portl. Gervillia 
prsBCursor, Quenst. Lima praecursor, 
Quenst. Pinna semistriata, Tqm. 
Lima Bochardi, Mart. Ostrea 

Marcignyna, Mart. Anomya irregu- 
laris, Tqm. 



Two sections are given from the S.E. and S.W, of Semur, 
and another from Pouillenay, which resemble the preceding 
in their Kthological character and organic contents. 
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In a subsequent memoii* M. J. Mabtiw had given more 
extended investigations on this zone^ and has discovered the 
presence of the Bone-bed in several localities. 

At Savioht-sotts-Malain, in the Arrondissement of Dijon. — 
^^Ce gisement que j'ezplorai dans toutes ces parties alors 
visibles ne me pr^senta d'abord aucune trace de fossiles. 
Cependant en fouillant a travers les decombres arraches sur 
place pour la plantation des vines^ et amoncel^s k la limite 
de chaque parceUe de terrain, je d&ouvris quelques ecailles de 
poisson, puis une magnifique dent du Sargodon tomicvSy Plien., 
et enfin, en retoumant a la roche en place oil j'op6rai un petit 
decouvert^ plusieurs dents de VAcrod/us ndnimua^ Ag., et de 
VHybodvs minor du meme auteur. 

'^ Je me trouvais done d^finitivement en possession de ce Bone- 
bed que j'avais si longtemps et si minutieusement cherchd sans 
succds^ et c'^tait a une simple donn^e mindralogique que je le 
devais; tant il est vrai que, pour ces sortes d'investigations, 
le moindre indice, la plus vague indication, doivent etre utilises 
et mis a profit. Une fois sur la trace de cet interessant d^p6t, 
qui a Savigny semble occuper principalement la partie sup^eure 
de la zone a Avicula contorta, je devais facilement arriver a en 
constater la presence sur d'autres points au m£me horizon 
gfologique. 

^'Memont. — Tin gisement tres riche sur la rive nord du ravin 
de Pissou est trouvd dans les bancs greseux qui surmonte les 
arkoses k gros ^l^ments. Les dents de Sawrichihys d^Hyhodua, 
d^Acrodua, de Sphoerodm, et de Sargodon^ j sont en telle 
abondance qu'il est difficile, en cassant la roche de trouver 
un seul fragment qui n'en pr^sente des traces. Le sommet 
de I'assise est surtout la partie la plus fossilif^re ; mais il est 
rare qu'elle ne le soit pas dans toute son 6paisseur."t 

Bemillet-ek-Montagke. — Les deux bancses de la zone k 
Ammonites angulaiua sont argilo-calcaires, comme dans I'Auxois 
et qu'ils reposent sur une assise de lumachelle k Ammonites 

* De la Zone 2k Avicula contwia et du Bone^ed de la C6te d'Or. Mem. de 
rAcad^mie des ScienoeB et Belles Lettres de D\jon, tome XI : 1863. 

t Ibid p. 5. 
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BwrgwndifB dans laquelle abondent lea cardinies et COstrea 
irregrdarisy Mtinst. Cette Inmachelle qui n'a guere que 15 ^ 20 
centimetres d'^paisseur, s'appuie k son tour sur mince assise 
argUo-calcaire tres compacte, sorte de lumachelle aussi, riche 
en espdces de la zone a Avicula contorta et en debris du Bone- 
bed. Ge n'est pas tout : non seulement il j a transition dans 
le caractere mineralogique^ qui prend insensiblement Paspect 
liasique ; mais cette transition existe aussi dans la faune, car 
POsirea irregularis apparait frequemment an sommet de I'assise 
dont il est question, a trayers les especes les plus caract^ristiques 
de la zone k Avicvla contorta et les dents de poisson du Bone-hedy 
tandis que ses demiers debris {Saurichthys acuminatuSy Sargodon 
tomicusy SpJuerodus minimusy Hybodus minoTy etc.,) ne sont pas 
rares dans les lumachelles a Ammwnites planorbisy j'ai meme 
trouY^ une dent de Saurichthys acwminatusy jusque dans les 
calcaires de la zone si Ammtomtes angidatus.f 

MoNTiaNY-sirB-AB]ffAK90K. — Les gr^s et arkoses de la zone 
k Avicula contorta j sont entierement developpes et tres 
fossilifSres. UOstrea marcignyana Mart., y pullule an point 
de former des bancs. Dans les gres k Avicula contorta nous 
avons pu recueillir egalement en abondance le Pecten Valoniensis, 
la Lima prcecursovy le Mytilus minutuSy V Avicula contorta et 
autres especes; puis le Mytilus rugosuSy Panopoea arhosicBy et 
un gros gasteropode canalifere, un Fusus Montignyanusy Mart. 

The following species have been collected from the zone of 
the Avicula contorta in the Cote-d'Or. 

Beptilia. 

Tennatosanms Alberti, Flien, Teeth, Saurian, not determined. 
1 CrooodilinTis, Qtienst, Yertebree, » *> 

Fishes. 

Saurichthys acnminatns, Agass, Ceratodus cloaoinus, Quenst, 

Hybodiu minor, Ag. Sargodon tomicns, Flien, 

" sublosvis, Ag, Sphcerodns minimus, Plien, 

t cnspidatus ? Ag, Gyrolepis tenuistriatus, Ag, 

" cloadnus, Quernt, Dapedius, 8p. 

Nemacanthus filifer, Ag. Tetragonolepis, 8p. 

Aorodus minimus, Ag, Placodus gigas, Ag, 

t Ibid p. 28. 
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Gabtebopoda. 

Chenmitzia Oppeli, Mart, Turbo, 8p. 

Acteonina elongata, Moore. Cerithiuin semele, d'Orb, 

H oyiformis, Moore, » Bubundum, Mart, 

Natica Opelli, Moore, Fnsiis Montignyanus, N, 8p, Mart. 

CONCHIFEBA. 
PanopcBa depressa, Mart, Anatina prsBCursor, Quenst, 

Montignyana, Mart, Sazicava SinemuTiensis, Mart. 



» 

n 



mgosa, Dunk, 
Leda Def&ieri, Opp, 

» Heberti, Mar, 

» Schiayi, Storp, 
YenuB cloacina, Qttenst, ^ 
Pullastra arenicola, Strick, 
Yenus depressa, Moore, 
Corbula arkosisB, Nov, 8p, 
Cardita Austriaca, Hover, 

« lucrsB, 8topp, 
Cyprina lens, 8topp, 

» Marcignyana, N, Sp, 
Cypricardia Suevica, Opp, 
Pteromya Crowcombeia, Moore, 
Myophoiia inflata, Emmr. 



Area SmemuriensiB, Mart, 
Pinna semiBtriata, Tqm. 
MytiluB minutuB, OoUdf. 
I, rugoBUB, 8topp, 
Litbophagus faba, WinM, 
Lima prsecursor, Quenst. 
Bocbardi, Mart, 
compressa, Tqm, 
Avicula contorta, Portl, 
Gervillia prsBcnrsor, Quentt. 
Pecten YaloniensiB, Defr. 

u Heblii, cTOrft. 
Plicatula intuBstriata, Emmr. 
Ostrea Marcignyana, Mart. 

" iiregalariB, MUnst. 



a 
u 



multiradiata, Emmr. ' Anomia irregolaris, Tqm. 



1 peUucida, Tqm, 
« Benovii, 8topp. 

Terebratula pyiiformiB, 8itea». 

Nucula Hausmanni, 8topp. 
u BocconiB, Btopp, 



H Emmericbi, WinJd, 

Myopboiia ? isoceles, Btopp, 

» BeziflB, 8top, 

II arkosiffi, N, 8p. 

Cardium Pbilippianum, Bunk, 

ECHINODEBMATA. 
AjBteria lombricaliB, BM, Opbiura, Bp, 

Anthozoa. 

Tbecosmilia Martini, From, 

Spongia. 
Acbilleum grande, WinM, 

Anitelida. 

Serpula strangolata, Tqm, Terebella Liasina, Tqm, 

1 Blaisyana, N, Bp, 

Plains. 

Calamites arenaceuB, Broug, 
N. Bp, 

Ainsi qnatre-vingt-diz esp^ces animales ou y^g^tales ont 6t6 
recueillies dans la zone k Avicula contorta de la Cdte-d'Or. 
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Sot ce uombre cinquante-denx paraissent sp^ieJes a cet 
horizon ; six ont iejk 6li signal^B dana le Triaa et vingt-six 
continaent k se propa^r dans I'lnira-Lias proprement dit. 
Lea aatres sont douteuses. 

Fig. I. Gkitkral Section or Gaedbh Cliff, hbab 
Webtbobt-ok-Seveem. 



bid. (Una UatSai, ifodiola nteliu. 
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This general section of Grarden Cli£F was drawn by my friend 
E. Ethebidge, Esq., F.E.S.E., for Professor Eupebt Jokes' 
Monograph on the Fossil Estheriae, Palseontographical Society's 
volume for 1862 ; and I have to thank my friend the Eev. T. 
WiLTSHiBE, F.G.S., Secretary to the Society, for the loan of 
the wood-cut, and Mr. Ethebidge for his permission to use it. 

The Avicula Contobta Beds in Gloucestebshibe. 

In the Severn valley the Amcida contarta series has a similar 
deyelopment in several well known exposures, as at Coombe 
HiU, Wainlode Cli£f, Garden Cli£f, Aust Cliff, Penarth CUff, 
on the banks of the Severn, and in several other localities in 
Somerset and Dorset. Gurden Cliff, near Westbury-on-Sevem, 
forms the best type of the whole. The following section, made 
by me many years ago, gives the details of the Lithology and 
Palaeontology of this most beautiful river section. 

Lithology. Fauna. 




_ ^ _ _ _ — 

\ Ostrea liassica, Sow, 



light grey nodular Liiiie- ( EstlieriA minuta, Bronn, Pecten 
8tone, E$theria bed ( Yalomensis, Defr,, and other shells. 

"Pecten Yalonienais, Defr, Gardimn 
RhsBticum, Mer. Axinus cloacina, 
0pp. Myacites mnscoloides, ScJd, 
lama prsBCursor, Qiierut, Aiiatina 
Buessii, 0pp. Avicula contorta, 



Dark, chocolate - colored, 
friable, laminated Shales, 



containing many shelly< Portl. Geryillia pnecursor, Quentt. 



seams ; fossils very 
abnndant 



Neoschizodus posterns, Quenst, 
Nearly all in the form of sharp 
moulds which had to be determined 
on the spot, with many spedes that 
were indeterminable. 



Dark shaly Clay, contain- ( Pullastra arenicola, Stride. 
ing many seams of | Pecten Valoniensis, i>e/r., very abun- 
compressed shells ( dant. 

( Avicula contorta, Parti. Cardium 
Dark laminated shales . . . | Bheeticum, Mer. , forming compressed 

( layers of crushed sheUs. 
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The Bone-bedt a thin band 
of grayish calcareo-sili- 
oeons rock, with much 
snlphiiret of iron, copro- 
lites, bones, teeth and 
ficalee of fishes, and bones 
of Sanria; a trae osseous 
breccia in parts 



'Aorodns minimus, Ag. Kemacanthus 
filifer, Ag, K. monolifer, Ag, 
Hybodus minor, ^o. H. pyramidalis, 
Ag, GFyrolepis Alberti, Ag, Sau- 
ridithys apicalis, Ag, Sargodon 
tomicus, Plien, Bones of Ichthyo- 
saurus, Plesiosaurus ; tooth of 
Geratodus, with shells. Avicula 
contorta, Fort, Azinus cloadna, 
Opp,, Pullastra arenicola, Strick, 



Black Shales 



. . . Non-f ossillif erous. 




Pullastra hed, dark grey, ( Avicula contorta, Portl, Oardium 
micaceous, ripple-mark- < Rheeticum, ^er. Pullastra arenicola, 
ed Sandstone ( Stride, Modiola minuta, OM/. 

Dark 
containin 
and pyrites ^ g^on t^micis, P/ien. 

Black Shales, laminated ... No fossils. 

Hard black Shale Bodies resembling Ooprolites. 

Grey Marls of the Keuper, 

The Cdte-d'Or specimens of this stage consisted of coarse- 
grained Sandstones or Arkose^ in which Pecten Valondensis 
and Cardiwn Shceticum were conspicuous. I observed several 
fragments of the Bone-bed recently found in the Department ; 
its presence in this stage has likewise been indicated at Mont 
d'Or, west of Lyons, from whence M. Foubnet * obtained a 
Saurian tooth. The whole facies of this bed much resembled 
the specimens from Grarden Cliff, and other well known localities 
in England, and it was interesting and instructive to observe 
the great similarity subsisting between formations of the same 
age, accumulated so widely apart as the shores of the Triassic 
sea of the Cdte-d'Or, and those in the centre of England. 

The following section was made by my friend E. Ethebidge, 
Esq., F.E.S.E., to illustrate his paper on the Ehaetic beds of 
Garden Cliff, which appeared in the transactions of the Cottes- 
wold Club, for 1864. It is, by his kind permission, re-produced 
here, as it gives all the details necessary for frdly understanding 
this most instructive river section. 



* Foumet, Geologie Lyonnaise, p. 141 : 1861. 



FiQ. II. Detailed Sectioh or the Aticut^ Contobta Beds 
AT Gabden Clipp, keae Westbitet-oh-Setebk. 





J..o^,^ . i^mlaplt Albntl, BufodoD tomlCTW, 
Pnllutn jUi-nlcoU, BuiidiUiTi spicAUi, ATienlk 

TMtb, Sctlra, copn>lltn,udatli«fONOdArii. 



AUoiMbii B*di at K^ Qnr, 



Fio. m. SscTioM OF AuBT Cliff, on the Setbrit, neab 
Ad8t Passaqe. 
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This section was measured by Mr. Ethebidoe, and drawn by 
him to illustrate an address read by our esteemed President, 
Sir William Guise, Bart., F.L.S., at the Anrmal Meeting of 
the Club held at Elmore Court, 21st March, 1866. 

AusT Cliff. — ^If we proceed from Garden Cliff down the 
Severn, the next section of the Avicula contorta beds is met 
with at Aust CUff, so long feonous for its Bone-bed, and the 
large number of Ceratodvs teeth which, from time to time, have 
been collected therefrom. My friend William Saitdebs, Esq., 
F.B.S., of Bristol, many years ago carefrdly measured this 
section, a matter of much difficulty from the mural character 
of the escarpment, and the result of his labors were published 
by Sir Henby De la Beche, in his valuable Memoir on the 
Geology of the south-west of England. * Bucexand and 
Conybeabe having previously published a section of this cliff 
in their Memoir on the south-western coal district of England.f 

In the upper part of the section are found about 8 feet 
of grey argillaceous Lias Limestone, containing Ammonites 
angulatvSj Schloth., Lima gigantea. Sow., Lima antiquata^ Sow.^ 
and Modiola Hillanay Sow., representing the lower beds of the 
Lima series. Below these are nine beds consisting of grey 
marls and argillaceous Limestones, representing the zone of 
Ammonites planorbis. The lowest Limestone bed of the series 
contains scales of fishes, elytra of insects, with Modiola and 
Terebratula ; this rests upon 8 feet of grey, light-colored marls^ 
with nodular Limestone, the equivalent of the white Lias series, 
or the beds numbered from fourteen to nineteen, inclusive, in 
the detailed section of Garden Cliff. The Cotham Marble caps 
the marly beds; this well-known singular band forming the 
base of the Ostrea series. The gap in the section is intended 
to represent a space of 13 feet which could not be satis&ctorily 
examined. Below this space, 5 feet of thinly laminated black 
shales are exposed; and beneath a five-inch band of hard 
grey Limestone, containing scales of fish, Pecten VaUmiensis, 
Placunopsis alpina, Pleurophorus elongabiSy representing the 

* Memoirs of the Geological Survey of Great Britain. YoL i,, p. 258 : 1846. 
t Geological TranaactionB, 2nd Series. Vol. i., p. 37. 



157 

upper Pecten bed of the Garden Cliff section, &c., this band 
rests upon another bed of black shales, 8 feet in thickness, 
containing seams of shells. Here are fonnd Avicida contortaj 
Cardium Rhceticvmiy Pvilastra arenicola, Axinvs, Anomiay &c. 
The fossils are very numerous, but much compressed, and 
determined with difiSculty. The Contorta shales rest upon a 
second, or lower, Pecten bed, consisting of a hard grey shelly 
Limestone, 8 inches thick, containing Avicvla contorta^ Cardiwm 
MJuBiicumy PuUastra^ Axinvs, Anomia^ &c., in fact, all the same 
shells that are found in the black shales above. Beneath the 
Limestone band is another bed of black shales, 4 feet thick, 
intersected by thin, inconstant, indurated bands, containing 
fishes' scales, &c. The shales rest upon the true Bone-bed, 
which is here a most remarkable band of dark grey, crystalline, 
calcareo-siliceous rock, containing nodules of marl, masses of 
dark coprolitic matter, bones of saurians, teeth of ceratodi and 
other fishes, in fine preservation. Its thickness varies fi*om 2 
to 8 inches; and it rests upon a thin band of dark shales, 
to which succeeds a yard of grey sandy marls, containing hard 
concretionary nodules ; beneath are bands of hard sandy marl, 
resting upon 8 feet of pale grey arenaceous marls, having at 
their base a nodular band of similar marls, passing into a thick 
bed of sandy Marlstone, 6 feet 6 inches thick, and forming the 
base of the Avicula contorta series, which rests upon nodular 
greenish marls, thick bedded and red striped, fourteen feet tlvick, 
and next a thick mass of marls, having a conchoidal firacture, 
52 feet thick; then follow the gypsiferous series, containing 
fibrous gypsum, in string-like lines, 25 feet 6 inches, having at 
the base 20 feet of red sandy marls, — ^the whole resting upon 
highly inclined strata of the lower portion of the carboniferous 
Limestone, which here forms the bed of the Severn. 

The special character of this section consists in the great 
development of its Bone-bed, and the number of large teeth 
belonging to the genus Ceratodus that have been obtained here. 
Mr. HiOGiNs, of Birkenhead, who has made the largest collection 
therefrom, reckons that he has found at Aust 140 different 
forms of teeth belonging to this singular genus. 
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I. — The Lias. 

M. Mabtin divides the Lias into four stages — Ist, Heitcmgien 
ou Infra-Lias. 2nd, Sinemurien on Lias infiSrienr. 8rd, Lidsien 
on Lias moyen. 4th, Toarcien ou Lias superienr. 

iCalcaire mameux i Ammonites angtUatuSt 
et Ammonites liasicus, 
Lumacnelles a Ammonites planorbiSf A, 
tortilis, et A, Burffundice, 

The LnmachelleSy zone a Ammonites Burgundies, Mart., evidently 
represent the beds I have described as the zone of Anvmomtes 
planorbisy which rests upon the Sawrian beds with Osirea liassica; 
in the sections I have given in my memoir on ^^the Avicula 
contorta and Lower Lias of the south of England.''^ M. Martin's 
Ammonites are almost identical with forms of A. planorbis and 
A. tortilisy collected from beds of the same horizon in England, 
in the localities given in that memoir. Associated with the 
Ammonites iaxe one or two species of Hemipedina, nearly allied 
to the small Urchins, collected from this zone near Pinhay Bay, 
Dorsetshire, and the Guinea Bed at Binton, Warwickshire. 
Corals, likewise, are found in the Lumachelles, nearly allied to 
the species of Septastrcea, Isastrcea, Stylastrcea, and MonUivalUaj 
discovered in this and the next zone in England. The general 
fades of the fauna cannot be mistaken, for similar forms of the 
same genera appear for the first time in these basement beds 
of the Lias formation, many of them identical with, and 
when different from, nearly allied to the common iype. 

^^Calcaire mameux k Ammionitee cmgvlatua et Am. UcLsicus; un 
des horizons pal^ontologiques les mieux caract^rs6s qu'il y ait 
dans le D6partement de la C6te-d'0r, et les plus riches en 
fossiles varies, est certainement la zone a Ammomtes Moreaims. 
Limits k deux ou trois metres de puissance au maximum, ce 
d6p6t parait correspondre a une p^riode d'animalization d'une 
admirable fScondit^. C'est au sein de ses assises qu'a ^t^ 
recuillie la charmante faune que nous avons signal^, I'an 
dernier, et qui a de si intimes rapports avec la faune hettangieime, 
dont on doit la connaissance aux travaux de M. O. TEBQUsx.t 

• Qwarterly Jowmal of the Oeologieal Bociety, Vol. xvi.« p. 889 : 1860. 
t Pal6ontologie stratigr. de Tlnfra-lias, p. 38 : 1860. 
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From this zone M. Mabtih has collected a total of 176 
species, of which 58 species are found in the underlying stages^ 
98 species are special to the zone^ and 47 pass upwards into the 
overlying calcaire a Gryphites arqu^s, or Am. Bucklandi beds. 
Among the faunaenumerated are 1 IchthyosaurvSyllchtJiyodorulitej 
10 sp. of Cephalopoda^ 63 Gasteropoda^ 77 Conchifera, 5 Brach^ 
iopoday 4 Echinodermatay 10 Anthozoay 3 Annelida and debris of 
Cru8ia4:ea. 

This zone is found in Gloucestershire with a limited fauna; 
in the Harbury cutting of the Great Western Railway, 
Warwickshire; and in the coast section near Lyme Begis, 
with a numerous fauna. It is found, likewise, in the north of 
Ireland, and in the remarkable Lias district near Portrush. 
The Ammonites that characterize this zone have been figured 
and described by M, d^OBBioNY, under the names Am. Moreanus, 
Am, eatenaiuSf and Am, Charmasseiy which are all so many different 
varieties of -4m. angidattu, Schloth.; the typical forms of these 
are collected from the English beds, together with a very rich 
fauna of small Gasteropoda and Conchifera, many of which are 
identical with those so beautifully figured by M. Mabtin, from 
the zone in the C6te-d'0r, and by MM. O. Tebquem et Ed. 
PiETTE au Lias infi^rieur de I'est de la France from strata of 
the same age. 

It is clear, therefore, from this analysis, that the Hettangien 
cm Infra-Lias of M. Mabtin consists of the two lowest stages 
of the true Lias, namely, the ^^zone of Ammonites angulatus^^ 
and the ^^zone of Ammonites planorhis" the latter resting upon 
the Gr^s et Marnes a Avicvla contorta and Bone-bed; in all their 
essential phases these two stages being the true equivalents of 
the bed so well known by these names to the members of the 
Cotteswold Club. 

n. SlN^MXTBIEN OU LlAS Inf£BIEUB 

Consists of — a. Calcaire mameux bleuStre a Am. orynotus, Am. 
stellarisy Am. Birchii, &c. h. Marnes et calcaire mameux k 
Ammon. bisulcatvsy cal. mameux k Am. Scipionianus^ et Am. 
rotiformis. 

N 
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Following these beds in an ascending order, the mames et 
calcaire mameux a Am. bietdcatvs are clearly the trae equivalent 
of the *^zone of Ammonites BucklanAiy^ of which Am. hisidcaitiSy 
Brug.,=^m. multicostaiaySow.yiiB the dominant species in France^ 
and the form, that appears to prevail in the C6te-d'0r. I saw 
several specimens of this species, which were identical with our 
own, from the same zone in Gloucestershire, Warwickshire, 
and Dorsetshire. The bed with Am. ScipioniamLSy d'Orb., likewise 
occurs in the vale of Gloucester, as I have a beautiful example 
of this Ammonite obtained near Bredon, from the deep cutting 
made in the formation of the Midland Bailwaj. 

The bed with Am. rotiformisy Sow., was exposed in excavating 
the Lower Lias Shales at Cold Pool, in the construction of the 
Cheltenham and Gloucester Railway; it is found likewise at 
Saltford, near Bristol, and at Lyme Regis, Dorsetshire. The 
bed with Am. stellarisy Sow., and Am. Birchii, Sow., occupies a 
higher position, and forms a portion of the z(me of Ammonites 
ohtttsusy Sow. ; most of the specimens of Am. stdlaris, Sow., in 
M. Mabtin's collection are, in fact, true examples of Am. 
obtvsus. Sow., and from the same localities were obtained Am. 
Savaeanvs, d'Orb., and Am. Dvdreseieriy d'Orb. Am. ChBynotus^ 
Quenst., is grouped with these species, but in Gloucestershire 
this Ammonite occupies a higher position and characterizes a 
considerable zone, consisting of beds of dark clay, largely 
charged with the peroxide of iron; from these, many years 
ago, I collected a very large number of type specimens 
identical with the German forms. Swindon, near Cheltenham, 
and the excavations for the New Docks, Gloucester^ may be 
mentioned as localities from whence they were largely obtained. 

m. — ^^LiASsiEN ou Lias Motbn" 
Consists of the following sub-divisions : — 

a Mames et calcaire mameux k Oitrea gigarUea. 

h Mames feuillet^es et micac^es. 

e Mames et calcaares argQeuse bleu&tres k Am, Davcet ei Am, Bechei. 

This division, or the Lias Moyen, attains a considerable 
development at Semur (C6te-d'0r). The under beds consist of 
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marls, oontaining Am, Jameaoni, Am, Ihex^ Am, D<wcei, with 
the lower portion of the beds containing Am, m^irgaritatus^ 
whilst above the marls are brown crumbling Limestones, with 
Am, margaritatus, Am, spinatus, and nnmerons specimens of 
Oryphasa cymbium. We shall find this to be the same condition 
of things prerailing in the vicinity of Cheltenham; in the 
many exposures of the Middle Lias beds along the western 
escarpment of the Cotteswold Hills; and in the magnificent 
sections along the Yorkshire coast in the north, and Dorsetshire 
in the sonth. Li Gloucestershire the Middle Lias admits of 
a snb-division into five zones of life: these are in ascending 
order — 1st, eone of Ammonites Jamesoni; 2nd, zone of Am, Ibex; 
8rd, zone of Am, capricomvs; 4th, zone of Am, m^irgaritatuB ; 
5th, zone of Am, epinatus, 

1, — The zone of Am, Jamesoni is known to me only in a few 
localities in Gloucestershire. One of these (an old pit sunk deep 
for brick earth in the environs of Cheltenham,) has furnished 
fragments of a large Am, Jcumesoniy Sow., and many of the 
young forms of the same species, known as Am, Bronnii, Bom., 
with BhynchoneUa rlmosa, von Buch. Am, Jam^soni^ Sow., is 
found in Bobin Hood's Bay, on the coast of Yorkshire, where 
it is associated with Chryphoea obliguata, Sow. ; Pholadomya 
decorata, Ag. ; Pinna folium^ and Am. Taylori, Sow. This zone 
is likewise well developed in the Island of Pabba, near Skye, in 
the Hebrides, if I may judge from the suite of fossils collected 
therefrom by my friend Asch. Geikie, Esq., F.E.S., Director 
of the Geological Survey of Scotland, who sent these specimens 
to me for determination. The original type Ammonites Jamesom, 
Sow., came from the brown micaceous sandstone of Pabba 
which represents these beds. 

2. — Ths zone of Ammonites Ibex is likewise found in the 
neighbourhood of Cheltenham reposing on the preceding. The 
bed consists of a yellowish coloured clay in which numerous 
hard calcareous nodules are imbedded; in these we find Am, 
Ibexy Quenst., Am, Maugenestiy d'Orb, Am, Henleyiy Sow., Am, 
hipunctatuSy Bom., with several conchifera as Crenai/ala ventri- 
cosa. Sow., Mytilus scalprum^ Sow., Area elongatay Quenst., 

N 2 
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Pirma folium^ Young and Bird, Cardinia attemuitay Buck., &c. 
This zone is well developed in Northamptonshire, as I have 
examined fine specimens of Am. Ihex., Quenst.^ and Am. 
bipunctatay Bom., collected near Watford. 

3. — The zone of Ammonites capricomvs is well developed in 
England, and wherever the Middle Lias is fully exposed the 
laminated micaceous clays, often richly charged with the 
peroxide of iron, representing this zone are found; in the 
western escarpment of the Cotteswolds, as at Hewlitt's Hill, 
near Cheltenham, at Witcombe Park, near Birdlip, and at 
Mickelton Tunnel, near Evesham, it was at one time admirably 
exposed, and where it contained a very rich fauna. On the 
coast of Yorkshire, as at Staithes, and Boulby Cliff, this zone 
attains a great thickness and yields a long list of organic 
remains. 

Fossils from the zone of Ammonites capbicobnus 

IN Glougestebshibe. 



Cephalopoda. 



Belemnites umbilicatus, d^Blain, 
» elongatus, Mill, 

u pazillosus, ScJMh, 

Nautilus striatus, Sow, 



Ammonites Henleyi, Sow, 

II capricomus, Schloth, 

» fimbriatus, Sow, 

" Daysei, Sow, 



Gastebofoda. 



Chemuitzia capricomi, Wr, 
Gylindrites capricomi, Wr, 
Trochus imbricatus, Sow, 



Pleurotomaria Anglica, Sow, 
I' expansa, Sow. 

I, undosus, Schubl, 



Conchifeba. 



Pholadomya ambigua, Sow. 
H decorata, ffartm, 

Pleuromya unioidcs, Bom. 

Leda rostralis, Lamk. 
» complanata, Bom, 
M acuminata, Gcldf, 
« inflcza, Bonn, 

Astarte capricomi, Wr, 



Gypricardia cucullata, Oddf, 
Cardinia attonuata, Stutck, 
Goniomya capricomi, Wr. 
Gardium truncatum, PhU, 
Unicardium Janthe, (TOrb, 
Gucullsea Miinsteri, Zxet. 
Area dongata, Querist. 
truncata, Btick. 



Mytilus hippocampus, Young dk Bird. Modiola scalprum, Sow. 
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limea aonticosta, QMf, Pecten priscus, Schkih, 
Aviciila longiaxb, Buck, « diyersua, Buck, 

Monotis inadquiyalvis, Sow, « liasinus, Nyst, 

Inooeramufl Tentricosus, Sguj. Gervillia laBYis, Buck, 

- BubstriatuB, QMf, Plicatala spinosa. Sow, 

Pecten flBquiyalTis, Sow, Gryplisa cymbium, Lamk, 

Bbaghiofoda. 

Terebratola punctata, Sow. Bhjrnchonella yariabilU, ScMoth, 

Spirifera rostratuB, Schloth, Orbictila scaliforme, Wr, 

RhynchoneUa rimosa, von Buck. Lmgula Beanii, Phil, 

ECHINODEBMATA. 

Cidaris Edwardsi, Wr, Opbioderma Qaveyi, Wr, 

Acrosalenia, Nov, Sp, Acroura Brodiei, Wr. 

Pedina, Nov. Sp, Pentacrinus robustus, Wr, 
Uraster G^yeyi, Forb. » punctiferus, Quenti. 

Tropidaster pectinatus, Forh. ' subangularis, MUl. 

On the coast of Yorkshire, as at Staithes, Botilby, and 
Sldnningrave Bay, where the Middle Lias is largely developed 
and finely exposed in magnificent coast sections, the shales 
with Am. caprieomtis = Am. maculaiuB^ form the base of the 
cliffs. From Skinningrave Bay, I have specimens of Ophioderma 
Gaveyi, and it was here that Plv/master ophiuroideSy Wr., was 
found, and from the same zone in Bobin Hood's Bay, Luidia 
Murchisonce, Will., was collected. On the Dorsetshire coast, 
as near Charmonth, this zone forms the upper portion of the 
grey micaceous marls, or " Green Ammonite bed '' of the local 
collectors. In this stratum a great nimiber of very fine 
Ammonites, with the shell well preserved, are found as Am. 
eapricamvsy Schloth., Am. Loscombiy Sow., Am. fimbriatus^ Sow,, 
Am. laiceeosta. Sow., Am. Bechei^ Sow., Am. Henleyi, Sow. 

A.— The zme of Ammcmites margaritatus forms an important 
sub-division of the Lias formation; the Marlstone and Lx)n- 
stone series of Yorkshire, and the Marlstone of the Midland 
Counties, being comprised in this and the following zone. In 
Gloucestershire the lower portion of the Marlstone consists of a 
series of yellowish, grey, and brown Sands, with thin bands 
of calcareous Limestone and ferruginous nodules; the upper of a 
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rock-bed of an impiire Limestone, weathering brown, but blue in 
the interior. In the eastern part of the county it is highly 
ferruginous, and varies from 1 to 10 feet in thickness. The 
rock-bed forms the surface of several tabulated promontories, as 
at Gretton, Bredon, Churchdown, and Stinchcombe Hills ; and 
which produce fine picturesque effects in the physiographical 
features of the western escarpment of the Cotteswold range. 

5. — Tfie zone of Armaonitea spinatus forms the upper portion 
of the Marlstone in this district, and must be studied in 
connection therewith. At Leckhampton Hill the Marlstone 
series is 115 feet thick, and this is its estimated thickness 
in general around the western flanks of the Cotteswolds. It 
may be studied at Chipping Campden, 8tow-on-the-Wold, and 
Ebrington Hill, which formed the northern promontory of the 
ancient coast line. 

The Marlstone attains a great development in Yorkshire, 
and is fully exposed in the fine coast section near Staithes, 
and at Boulby Cliff; the grandeur of this section can only be 
realised by the pedestrian, who at ebb tide sets about its 
exploration, and examines at low water mark the vertical wall 
of rock, built up of so many courses or zones of the Lias beds. 
Many of the Brachiopoday Conchifera^ and Gasteropoda, from 
the underlying zones of the Middle Lias, lived in the ocean 
from whence the Marlstone was deposited ; but besides these 
species other forms appear to be special to it, of which the 
following may be enumerated : — 

Cephalopoda. 



Ammonites margaritatus, Mont/. 
» Englehardti, d^Orb, 

f KormanianTis, cTOrb, 

1 fimbriatus, Sow, 



Ammonites keteropliyllus, Quenti. 
» Amaltheus, Schlcih, 

t spinatus, Brug, 

Belemnites breviformis, Ziet. 



ECHIHODEBMATA. 



Hemipedina Jardinii, Wr. 
Uraster carinatus, Wr, 
Astropecten HastingiaB, Fori, 
Opbioderma Milleri, Phil. 



Opbioderma Egertoni, Brod, 
1 carinata, Wr, 

- tenuibrachiata, Wr, 

Ophiolepis MnrraviL Forh, 
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iVom an inrestigation of the fauna of the Middle lias^ it 
would appear that the Asteriad^e and Ophiuridae are found in 
greater numbers in this division of the Lias than any others, 
a &ct which, perhaps, may be accounted for on the supposition 
that these beds were littoral formations. 

rV. — ^ToABCiEN ou Lias Sup£biextb. 

When M. A. d'OsBioirT substituted the phrase ^tage Toarcien 
for Upper Lias, he had in view the town of Thenars, Toardmn 
(Deux Sevres,) in the vicinity of which he had seen one of the 
finest sections of this formation, and which he regarded as its 
best French type ; and for that reason I shall give it in detail 
here. 

Lias suf^bieub^ Thouabs, (Deux S^vbes)^ 

a Thick bed of very white argillaceous Limestoiie, contaming Silex, 
with Bdemnitea Mpariitus, 

h Ferraginous Limestone and clay, with Ammonites Jurensia, Ziet. 
Alternate beds of blue clay and Limestone passing in the 
upper portion to a ferruginous clay, with Ammonites insigniSy 
Schub., and BeUmnites irregularis, 

e Blue Clay with Ammonites radians, Schloth. , Am» variabilis, d'Orb. , 
Belem, tripartitus, 

d Grey granular Limestone, with Ammonites T?iouarsensis, d'Orb. 

e Compact Limestone, without fossils. 

/ Thin band of ferruginous clay, with Ammonites serpeniinus, 
Schloth. 

g Thick bed of sandy Limestone, worked for building stone. 

h Foliated saccharoid Limestone, with Ammonites bi/rons, Brug. 

f Thick bed of yellowish Limestone contaiaing grains of Quartz, 
and forming the basement bed of the section. 

Li other departments of France the Toarcien attains a 
considerable development, as in Cher, Lozere, and Aveyron, 
where some of the sections have a thickness of nearly 500 feet. 



* Cours Elementaire de Pol^ntologie et Gfologie Stratigraphique, tome II., 
p. 468. 
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In the C6te-d'0r, M. J. Martin recognises the following 
divisions : — 

a Mamcs jaunatres 4 Ammonites mucroTiatus, d'Orb. 

b « brunes a Turbo aubduplicatua, d'Orb. 

c " et calcairc niameux i Ammonites complanattLS, Brag. 

d Calcaire mameux et Mames schisteuses a Ammonites serpentinua, Schlotb. 

M. Martin's cabinets contained a good collection of the 
Ammonites from these beds, among which I fonnd Am, hifrona, 
Am, serpentinuSy Am, complanatuSy Am, Holandrei^ representing 
the species found in beds c and d ; and Am, Thoiiarsensisy Am, 
radians^ Am, insignis^ Am, variabilis^ Am, mucronatuSy the species 
belonging to beds a and h, Now this assemblage of Ammonites, 
and the stratigraphical distribution of the species in the beds, 
was of great interest to me, as I have long maintained, in papers 
and discussions in our Club, that if the Cotteswold Hill sections 
of Upper Lias were to be read correctly we must go to Prance 
to learn the true character of their Toarcien types. When 
examined palseontologically the Thouars section admits of a 
sub-division into two stages, the beds a, 6, c, d, forming the 
upper, and the beds e, /, g^ h, i, the lower zone ; and this is 
precisely the condition which prevails in some of our most 
typical sections, as at Frocester Hill, (Pig. IV,) where I include 
all the marly, argillaceous, and arenaceous deposits found 
between the Marlstone and Inferior Oolite in the Upper Lias, 
and group these beds into two stages, each containing a special 
fauna. The lower is in general an argillaceous formation, 
with occasional and inconstant bands of calcareous nodules. 
The shells of this division are nearly all specifically distinct 
from those of the Marlstone on which it rests. The Ammonites 
of the group Capricorni, which formed so striking a feature in 
the life of the Middle Lias, are all absent from the Upper Lias 
beds, and in their stead have appeared great numbers of species 
belonging to the groups Falciferi and Planitlati. In England 
one of the most dominant forms is Am/mon/ites commtmis. Sow., 
from which I have derived the name of this zone. 

The upper zone is mostly an arenaceous formation in 
Gloucestershire, and partly an argillaceous one in Yorkshire, 



167 

although it possesses some species in common with the zone 
of Ammonites commvms below^ and that of the Ammonites 
MurchisoncB of the Inferior Oolite above; still it contains a 
fanna sufficiently numerous in specific forms^ that are special 
to it^ to justify its separation from the lower zone. Most of 
the Ammonites found in the upper zone belong to the group 
Falcifebi, and a few are common to both: the group Likeati 
is represented by one remarkable species the Am. Jurensesy Ziet., 
which is special to the upper zone, and from whence its name is 
derived. 

I. — The zone of Ammonites commvms is seen in the escarpments 
of the Cotteswold Hills, and on the summits of Bredon, Alderton, 
Gretton, and Churchdown Hills, all outliers from the main 
chain ; it consists of: — 

1. — ^Brown marly days of variable thickness according to the 
amount of erosion. 

2. — Bands of nodular argillaceous limestone from 6 to 8 inches 
in thickness, called the ^* Fish-bed/' containing fine speci- 
mens of PachycormuSy Leptolepia, TetragwiolepUf &c., with 
the wings of Neuroptera, as Lihellula Brodiei^ and elytra of 
Coleoptera. 

3. — Bluish mottled clay, more or less laminated, containing 
Ceriihium, Bostellariaf Trochus, NcUica, and of Conchi/era 
Area J Leda, Posidanomya, 

4. — Brachiopoda bed, with Leptcsna^ Spiri/er, Terehratula, 

5. — Blue clay, with Ammonites falcifetj Sow., Am, commimiSy Sow., 
-4m. hi/rojis, Am. eerpentinus. 

Fauna of the Ammonites commttnis Zone^ Gloucestebbhibe. 

Beptilia. 

m 

Teleosaurus. Plesiosaurus. 

Ichthyosaurus. Pterodactylus (coracoid of). 

Fishes, 

Pachycormus latirostris, Ag. Tetragonolepis discus, Egerton, 

Leptolepis concentricus, EgerUm, Dapedius, 8p, 

Cbustacea. 
. Colea, 8p. 
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Inseota. 

libellula Brodiei, Buck, Agrion Buckmani, Brod, 

Cephalopoda. 

Belemnites tripartns, Sow. Ammonites annnlataB, 8<nv, 

« acuariuB, 8Moih, u t&Lafer, Sow. 

» compressiis, Vcitz. » Lythensis, Young A Bird. 

Nautilus latidorsatus, ^Orh. » Baquinianus, 6^ Orb. 

Ammonites communis, 5au;. » comncopiAf Young & Bird. 

» serpentinus, Beinecke. » lieterophyllus, Sow. 

» bifrons, Brug. Belemnosepia, ink-bag and oeselets. 

Gasteropoda. 

Turbo capitaneus, MUnder. Pleurotomaiia, subdeoorata, MUntUr. 

Trochus bisertus, PhU, Cerithium. 

Bostellaria, 8p. Trochus, Sp. 

CONCHIFEBA. 

Astarte lurida, Sow. Placunopsis sparsioostatus, Lye. 

Posidonomya Bronni, VcUz. Inoceramus dubius, Sow. 

Nucula Hausmanni, Boem. Monotis substriata, Odd/, 

u ovum, Sow. . Area incBquivalyis, Odd/. 

Lima, Sp. Cucullsda Munsteri, Zid. 
Tancredia layiuscula, Lye. 

Brachiopoda. 

LeptsBna Moorei, Dav. Bpiiif er Ilminsterensis, Dav. 

1 liasina, Bouch. « Mihisteri, Dav. 

It granulosa, Dav. Ehynchonella pygmoea, Mor. 

Thecidium rusticum, Moore. Terbratula globulina, Dav. 

1 Boucbardii, Dav. - Ljcetti, Dav. 

Lingula Beanii, PhU. 

ECHINODBBMATA. 

Acrosalenia ciinifera, Quend. Pentacrinus, Sp. 

Pseudodiadema Moorei, Wright. 

II. — Tlie zone of Am/momies Jurensis is well exposed in a few 
localities in Gloncestershirey as in the fine section at Frocester 
Hilly and in small exposures near Nailswortli and Brimscombe. 
It is seen likeydse in Somerset and Dorset^ and at Blue Wick^ 
near Bobin Hood's Baj^ on the coast of Yorkshire. In all 
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these places it exhibits certmn litholc^cal characters, some of 
-which are present in one locality and absent in another ; bat 
throaghont the fiinna is nearly identical. 

The following section of Frocester Hill, near Stonehooae, 
affords the best type of the zone : — 

Fig. IY. Sectios ov Fbocbstbs Hill, sxab Stoiteboitbb. 



a, b, o. Inferior Oolite TO 

D. E. Calcareo-ferru^oiu sandstone, Cepludo- *^ 

poda bed, Ammonxla qpaimu* 6 

F. Yellow and brown sands with inconstant > 

and concretionary band* of catcareons 

sanAatone ^= Am. Jurtniia ame ISOPj 

Q. Upper Lias shale =^ Am. eommunit zone ... 80 
H. Marlstone = Am, margarilatui zont. Hard 
calcareons sandstone resting on brown 
and graj sands, with bands and nodules 

of fciTugiaoQS sandstone ISO 

I. liiddleljas shale = Am. capncomutvme... 

Infebiob Oolite. 
a. A fine grained oolitio Limestone, the npper beds 
obliqnelf bedded, the flaggy layers resting hori- 
zontally on inclined beds of Freestone 

(. A ooarse cream coloured, gritty, crystalline Oolite, 
traTersed at intervals by shelly layers ; the rock 
OOnsists chiefly of the dfhrit of Shells, Echinidte, 
and Crinoids, and glistens brilliantly when sun- 
lit. It repreaeuta the "eaioairt d Entrojutt" 



170 



ft iB. 



c. A hard, light brown, fine-grained, oolitio, sandy 

Limestone, containing fossils 8 

Upper Lias Sands = Jubensis Zone. 

D, A coarse dark brown calcareo-siliceons rock, fall 

of small dark grains of hydrate of iron. It 
contains an immense number of Ammonites, 
Nautili, and Belemnites 4 6 

E, A hard brown mudstone, with rows of irregular 

nodules, of micaceo-ferruginous sandstone ... 9 

F, Fine, brown, and yellowish micaceous sands, 

passing into greyish coloured micaceous sands, 
with inconstant bands of greyish calcareous 
sandstone, which are sometimes fossiliferous ... 150 0? 

Zone of Ammonites commttnib. 

O, Blue day and bhale, with Ammonites 80 

Zone of Ammonites mabgabitatus. 

H. Marlstones a hard calcareous sandstone, resting on 
brown and grey sands, with bands and nodules 
of ferruginous sandstone ,• 150 

Zone of Ammonites capbicobnus. 

/. Dark shaly clays of the Middle Lias, forming the 
western slope of the hill 

In our comparison of the different zones of the Lias formation 
I have endeavoured to demonstrate the strict correlation of the 
different strata entering into its composition, and have shewn 
how closely the terrains in the Cote-d'Or agree with their 
equivalents in Gloucestershire. I now proceed to the examina- 
tion of the great Jurassic series so well developed in France^ 
Grermany, and Switzerland ; in this group of deposits, however, 
we shall find the study much more difficult, arising from a 
diversity of opinion among authors on the sub-division of the 
formations, and their true relation to the standard English 
type ; the geologists of these different countries having formed 
opinions on the limits and development of certain subordinate 
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members of some Jurassic groups whicli do not always agree 
with the notions of English qtudents on the same. It is bnt 
jbir to remind the reader tlTat Dr. William Smith^ was the 
first geologist who described the English oolitic rocks, and 
prepared a classification of, and nomenclature for the same, 
and that his work has remained intact to our day. The 
labours of *^the Father of English Geology" on these rocks 
having formed the foundation on which all subsequent students 
of Jurassic geology have built up their systems. By keeping 
these facts steadily in view, and taking Dr. Smith's classifica- 
tion and limitation as the standard for comparison, we shall 
find that the apparent difference of opinion between English 
geologists and those of some foreign schools, consists more in 
a want of agreement about the defimtion and limitation of 
certain subordinate groups, rather than in any real difference 
about the rocks themselves. 

OOLITHB iKFtBIEUBE = IkFEBIOB OoLITE. 

In the departments of the Cdte-d'Or, Saone-et-Loire, and the 
Bhone, the Inferior Oolite, or £tage Bajocien, is well developed, 
and resembles in many respects the correlative divisions of this 
stage in the Cotteswold Hills. A very able ^*M6moire sur le 
Groupe Oolitique Inf(5rieur des environs de MAcon Saone-et- 
Loire" was contributed by Mons. M. de Febby to the "M^moires 
de la Soci^t^ Linn6ene de Normandie."t From this we learn 
that Petage Bajocien in that region rests upon the sands of the 
Upper Lias, and is overlaid by Petage Bathonien, as shewn in 
the following diagram representing a generalized section of the 
Inferior Oolite in the Jura Maconnais. I am the more anxious 
to introduce this section to the knowledge of the members of 
the Cotteswold Club, as it shews how well the structure of their 
classic ground is repeated in the centre of France, and how 
truly the laws of stratigraphical geology are exemplified by a 
comparison of Petage Bajocien, near Macon, with Cleeve Hill, 
near Cheltenham, (Fig. VI,) and Brown's Hill, near Stroud. 



* Strata identified by organized Fossils : 1815. 
tTomezii: 1861. 



LiTHOLOGT. 



light coloured yellowish 
marls, readily becom- 
ing disintegrated. 

Brown ferruginous 
OoUte, with Shelly 
dSbris, 

Thin bedded Oolite, 

Perforated by Litho- 
omi. 

Ferruginous limestone, 
with large Oolitic 
granules, and hydrate 
of iron. 
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Stages. 



Etage BathonieUf 
Calcauies marnettz. 



Fuller's Earth f 
COUOHE FEABUODTEUSE. 



Odithe in/irieure, 
LiTHOPHAQOUS BANE. 



Bandy marls, with Bra- 
duopoda. 



Light coloured compact 
coralline Limestone, 
with calcareous spar. 



Thick bedded, brownish 
compact saccharoid 
Limestone, traversed 
by very fossiliferous 
marly bands. 



Brown siliceous Lime- 
stone, enclosing large 
siliceous nodules 
(chailles^ disposed in 
parallel Deds. 



Ferruginous sands, with 
Fucoids. 



Calcaires 4 
collybites bingens. 



Calcaires 
i Terebratxjla 

PHTTJ.TPSn. 



CALOAIRE a POLTPIERS. 



Calgaire i Enteoqxtes 



Calcaire 4 
Fecten pebsonatus. 



CoUOHE 4 FUOOIDES. 



Leading Fossils. 



ArrmwniteB hullatuB, and 
Ammonites arbtutige- 
rus. 



Fragments of Shells. 



Lithophaga Bajocensis, 



CoUyrites ringens and 
Ammonites Parkinsoni, 
Amm, OarantiantMf 
Amm, suhradiatus. 

Terebratula PhiUipsii, 
2\ carinata. Ammo- 
nites Trtiellei, Amm, 
intemiptus,A, Parkin- 
sonif Bhynchonella 
pUcateUa, 

ThecosmUia, Isastrcsa, 
Thamnastrcea, Latome- 
andra and other An- 
thozoaf with various 
species of Pdyzoa, 

Ammonites Murchisonce, 
Belemnites giganteus, 
PJudadomya fidicula, 
Trigonia striata^ Myo- 
coneha crassa, HinniteS 
tuberculosus, Terebra- 
tula pHoatOf T, cari- 
nata. 



Pecten personatiu. 



Ammoniies opalinus, 

Beinecke, = 
Ammonites primordialiSf 

Schloth. 
Chondrites sooparius. 



I shall now describe the seyeral beds of the abore section in 
detail: — 
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L'^tage Bajocien des environs de Mfioon repose tonjottrs" sajs 
M. de Febbt ^' sur le Lias snp^rienry on plnt6t snr la conche 
k Fuc&ides {Chondrites scoparvue Thiolli^re) avec Ammonites 
ramani^ {Amm, primordialis, Schloth.,) qui participant d6jk 
anx caracteres min^ralogiqnes des calcaires k Pecten personatus, 
Goldf., base des formations de Poolithe inferieure" This bed 
is clearly the representative of the upper portion of the liassic 
sands of Frocester Hill, (see Pig. lY., p. 169,) and Amm. 
primordialis, Schloth., is certainly Arwrn. opalinus, Beinecke, 
vi^hich I have ak^ady shown to be one of the most characteristic 
fossils of this bed, (p. 169). Having determined the true place 
of the basement bed of the section, let ns now proceed : — 

Calcaires a Pecten per8ona;tus is a compact, sandy, yellowish 
Limestone, often tinted with blue and red stripes, and containing 
very large siliceous nodules, (chailles) disposed in beds parallel 
VTith the strata. The Lumachelles, with Pectin personattis, 
occupies the superior part ; the lower portion is non-fossiliferous. 
The bed is about ten metres in thickness ; it is used for building, 
but is a bad material, as it readily breaks up when frozen. 

Calcaire a Entroques is a thick bedded, compact, saccharoid 
Limestone, the colour of which varies from red (its usual tint) 
to white or blue. The whole is traversed by thin marly beds, 
full of Sponges, Polyzoa, and numerous fragments of the tests 
and spines of Echinides. The great abimdance of the spathic 
debris of Crinoids, with plates and colunms of Pentacrinites, 
contained therein has suggested the name by which it is 
generaJly known. It contains the foUowing fossils:- 

Cephalopoda. 

Ammonites MorcliisoneB, Sow, Belemnites Berthandi, Ferry, 

Belemxdtes giganteus, Schloth, » cuztus, BertJiatUd. 

Gastebopoda. 

Plenrotomaiia Ebrajana, cTOrb, f moulds supposed to belong to this sp. 

COKCHITEBA. 

Fholodomya fidicula, Sow, Trigonia striata, Sow. 

Ceromya, abducta, cfOrh, Myoconcha orassa, Sow, 

Astarte detrita, Gold/. Mytilus Sowerbjanus, cTOrb, 
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Lima semi-circularis, (hMf, Peoten Silenns, d^Orh. 

» Berthandi, Ferry, « personatus, OMf. 

« Coqiiandi, Ferry, » articulatus, Ooldf, 

Lima proboscidea, Sow. Hinnites tuberculosus, (TOrb. 

Avicula digitata, DesL Ostrea subcrenata, (TOrb. 
Trichites costatus, Ferry, » sublobata, Deah, 

Bbachiopoda. 

Bbyncbonella quadriplicata, d^Orb, Terebratula carinata, Lamk, 
u costata, d'Orh, « plicata, Buck, 

II Babeauana, Desh » globata, Sow, 

Terebratula Kleinii, Lamk, Thecidea cristagalli, Fer. 

POLTZOA. 

Berenioea diluyiana, Lamx, Theonoa sulcata, Ferry, 

II Archiaci, Haime, Heteropora conifera, Edw, 

Spiropora Deslongchampsii, Ferry, » pustulosa, Haime, 

n straminea, Haime, » reticulata, Hairne. 

Theonoa clathrata> Lamx, Neuropora Defrancei, Haime, 

ECHINODEBICATA. 

Cidarifl Courteaudina, Cott, Pygaster Ferryi, Cott, 

' HeteroGidaris Trigeri, Cott. Ghderopygus sulcatus, Cott, 
f spinulosa, Boem, « Ferryi, Cott, 

Babdocidaris maxima, Deaor. Pentacrinus Bajocencis, d^Orb, 

Pseudodiadema depressimi, Deior, Stellaster Berthandi, Wright, 

Btomecbinus serratus, Deeor, Nov. Sp. 

Anthozoa et Spongia. 

Trochocyatlius Magnevillianus, Edw, Stellispongia Cotteaui, Fer, 

and Haime, Oculospongia Fromenteli, Fer, 

Sipboneudea entrochorum, Ferry, Sparsispongia pustulosa, Fer, 
Discoelia glomerata, Fer, Cupulochonia sub-belveUoides, Fi 

Stenocselia Ferryi, E, de From, Actinofungia Matisconensis, Fer, 

Monotheles Bajocencis, Fer, 

Calcaire a Polypiers forms vast reefs which are built upon the 
calcaire a Entroqnes and extend, north and sonth, the length of 
the massive of crystalline rocks that at the west limit the sedi- 
mentary terrains of the M&connais, and serve as their ^mnnort 
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This formation is well characterized and extended, but is not 
always found between the '^calcaire k Entroques" and the 
^'calcaires k Terebratula Phillipsiij^ for like aU true reef-like 
structures it is an inconstant member of a stratified series. 
The following may be considered to be the leading fossils of 
this bed : — 

Cephalopoda. 

Ammonites Sauzei, d^Orh. 

CONCHIFEBA. 

Pinna inomata, Fer, Pecten articulattu, Odd/, 

Lithophaga Waterkeyni, CJutp, Ostrea suborenata, tTOrh, 

Lima semicircularis, OM/, 

Bbachiopoda. 

Rhynohonella quadriplicata, cTOrb, Bhynchonella parvula, Deal* 
u costata Thecidea triangularis, <^'0r6. 

POLYZOA. 

Stromatopora dichotomoides? Haime. HGterox>ora pustulosa, i?atfn«. 
Berenicea Archiaci, Haime, 

EOHINODEBMATA. 
Cidaris Conrtandina, Cott, Pygaster semisulcatns, PhUU 

Anthozoa. 

Thecosnulia ramosa, d^Orb, Laiomeandra dedpiens, Fer, 

Cladophyllia Babeauana Edw*St Haime, « Flomingi, Edw, d; Haime, 

Pavia Promenteli, Fer. ThamnastrsBa crenulata, Edw. A Haime, 

Gonfusastrsaa omata, de From. » Mettenses, Edw. & Haime, 

» consobrina, d'Orh. » I>efrsxLceaJi&f Ed. dh Haime, 

IsastrsBa Bemardana, Edw. dk Haime. " major, Fer, 

» variabilis, Fer. Centrastraea Mc. Coyi, Edw. Jb Haime. 

H Lamartine, Fer, Goniocora prima, de From, 

" multistriata, Fer, Microsolena dendroidea, Fer, 

Cahaires a Terebratula PJUllipsii, — Fine sandy marls cover up 
the surface of the ancient coral reefs^ and these are succeeded 
by calcareous beds composed of the debris of crinoids, the plates 
O 
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and spines of Echinidse, fragments of shells, and other triturated 
organic remains. The most abundant fossils are the following: — » 

Cephalopoda. 

Belenmites giganteus, Schloth, Ammonites intemiptus, Bmg, 

" unicanaliculatus, Hartm, » Martinsii, (TOrb, 

Nautilns lineatus, Sow, » Humphriesianus, Sow, 

Ammonites Truellei, (TOrh, " Garantianus, d'Orb, 

» niortensis, d*Orb, « Ebrayi, Fer. 

COKCHIFERA. 

Panopeea Jurassi, cTOrb, Mytilus reniformis, (TOrb, 

Pholadomya fidicula, Sou\ Ayicula digitata, Desl, 

Ceromya abducta, (TOrb. Humites tuberculosus, cTOrb, 

Pinna ampla, Sow, Ostrea acuminata, Sow. 

Brachiopoda. 

Bhynchonella plicatella, Saw, Bhynchonella angulata, Sow, 

f quadriplicata, d*Orb, Terebratula emarginata, Sow, 

" G^arantiana, cTOrb, » caiinata, Lamk, 

» phaseolina, Bed, » Phillipsii, Mor. 

POLYZOA. 

Berenida diluTiana, Lamx, Proboscina Jacqnoti, Haime, 

" Archiaci, Haime. 

ECHINODEBHATA. 

Babdocidaris crassissima, Coit, Acrosalenia aqualis, CoU, 

Pseudodiadema depressum, Desor, 

Spongia. 

Lymnoreotheles nuunillata, cTOrb. 

Caleaires a Collyrites ringens. — ^This is in reality a continuation 
of the preceding, although separated from it by some sterile 
beds. Its mineralogical fiu^ies is however different, for it is 
charged with ferruginous Oolites similar to those of Bayeux, 
and is likewise very fossiliferous. It is the highest bed of the 
Inferior Oolite series, and is capped by a small bank pierced 
by lithophagous mollusca. The fossils collected from the 
ferruginous Oolite are : — 
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Cephalopoda. 

Belemxiites gxganteus, SehMh, Ammonites sabradiatus, Sow, 

u anicanaliciilatuB, Harim, » Parkixisom, Bow. 

Naatiliis lineatus, Bow, » G^arantianufl, cTOrh. 

m dausus, cTOrh. - Martmsii, d^Orh. 

HumpliriesianiiB, Sow, 



Cliomnitzia procera, Ded, 
Natica Bajocencis, d*Orh, 
Eucyclus omatus, Ded, 



Gastebopoda. 



Fleurotomaria granulata, cTOrb, 

" dentata, Ded, 

Melania scalariformis, Ded, 
Cerithium Piettei, Fer, 



CONCHIFEBA. 



Panopraa Jurassi, <rOrh, 

» calceiformis, cTOrh, 
- sinifitra, d^Orh, 
Pholadomya fidicula, Sow, 
» angiistata, 

» Murchison®, Ag, non 

Sow. 
" Heraulti, Ag, 

Gbniqmya v. scripta, Sow, 
Anatina pingais, Ag, 
Ceromya abducta, cTOrh, 
Astarte trigona, Desk, 
Trigonia costata, Sow, 
» signata, Ag, 
» dathrata, Ag, 
Isocardia Bajocensis, d*Orh, 
Area oblonga, Chap, et Dewal, 
Pinna ampla, Sorw. 



Pinna cuneata, PhU, 
Mytilufl reniformis, d^Orh. 
Lithophaga BajooenaiB, Fer. 
lima gibbosa, Sow, 

» subduplicata, Chap, et Dewal, 
Limea duplicata, Ooldf, 
Avicula digitata, Ded, 
Gervillia Zieteni, d*Orb. 
Pecten articulatus, Ooldf. 

» Satumns, cTOrh. 

» Silenus, d^Orb. 

" subyagans, Fer. 

» Hedonia, d^Orb, 
Hinnites tuberculosos, d*Orb, 
Ostrea acuminata, Sow, 

» subcrenata, d*Orb, 

» Pheedra, (TOrb. 

» Bulcifera, PhU, 



Bbaohiofoda. 



Shynchonella plicatella, Sow. 
» vaiians, Ded, 

" sub-obsoleta, Dav. 

» spinosa, Sow, 

» qnadxiplicata, d'Orb. 

Terebratula Ferryi, Ded, 

O 2 



Terebratida Phillipsii, Mor, 
» Eudesi, Oppd, 

V perovalis, Sow, 

n carinata, Lamb, 

1 emarginata, Sow. 

» spbeBroidalis. Sow. 
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POLTZOA. 

Berenicea diluviana, Lamx, Berenicea microstoma, Haime, 

Stromatopora Terquemi, Haimt, 

ECHIKODEBMATA. 
Collyrites ovalis, Lesike, Hyboclypiis gibberulus, Ag. 

» ringens, Ag, Pseudodiadema depressum, Dewr, 

Clypeus Plotii, Klein, Magnosia Forbesii, Wright, 

Holectypus hemisphoBiicus, Desor, Cylocrmus rugosus, (TOrh, 

In the Cote-d'Or the Inferior Oolite is essentiallj the same 
as in the preceding section, and is divisible, in descending order 
according to M. Martin, into — 

1. Calcaire fissiles a Gervillies ^ to the Calcaires k Collyrites ringens, 

2. Calcaire Polypiers. 

3. Calcaire a Entroques, i Pecten Bajocencia, 

4. Calcaire marbre inferieur, 4 Ammonites MurchisoTMCy et Fedenpersonatus, 

5. Feuillet grezeux, 4 Chondrites scoparius, 

M. L. GuiLLEBOT DB Nesyille in his Legende explicative^ 
groups the Inferior Oolite, under the general name Calcaire a 
Entroques, and divides it thus : — 



'« CO- 






» 3 



Calcaire schistoide silicieux. 

Bancs tr^s riches en polypiers, quelques uns 6tant sub- 
i ^""^ oolithiques et s'enlevant par laves. 

"^ ^ I Calcaire a Entroques proprement dit, compacte gris&tre 
^ ^ l_ ou bien fcrrugineux et roussatre. 

Such being the case, I now proceed to correlate these divisions 
of the ^tage Bajocien of central Prance with the Inferior 
Oolites of Gloucestershire. 

I have proposed to divide this formation in our district into 
three zones : — 1st the Inferior, or zone of Ammmdtes MurchistmcB, 
in manj cases resting upon the sands of Upper Lias, containing 
Am/monites opalinus. 2nd the Middle, or zone of Ammonites 
Humphriesianvs, and 3rd the Upper, or zone of Ammonites 
Parhinsoni and Collyrites ringens. We shall see as we proceed 
how exactly these sub-divisions agree with those of M. Mabthi 
and M. de Febbt, already enumerated in detail. 

• L^ende ezplicatiye de la Carte G^logique du D^partement de la Cdte-d'Or. 
1853. 



FiQ. V. Sectioit of Lecehakftok Hill, heab Cheltskhah. 




1. Upper Trigoni 

2. Gryptuea grit. 

3. Lower Trigonja bed. 

4. Upper Flaggy Freeatono. 

5. Fimbria bed. 

6. Lower thick-bedded Freestone. 

7. A,B,C. Pea Grit Mid Pemigiiioiii 

Oolite. 



D. Lias Sands, with ^mmoni'tef 



9. E,F,0. Uppar Lias Sands and 
Upper Lias Clay. 
[. Ifarlstone, with Ammonitet 
tpinalut. 
11. I. Middle LiM Clay, with 
AmmotiiUt eapricoraut. 



10. 



Leckhamptou Hill, near Cheltenham, ezhibits one of the 
best sections of the Inferior Oolite in GIonceBtershire, and 
the following beda are well exposed and ma; be advaiitageoiiBly 
etodied in that locality : — 

No. 1. — Upper Trigonia Grit, consisting of thin-bedded brown 
oolitic ragstone, containing many fossils, chieSy as moulds 
and impressionB of Trigonia coaiata, T. f&rmoea, T, signata, 
ShynchoneUa spmosa, R. globata. Ammonites ParMnsoni, Amm. 
MarUvsii, Clypeiu Flotii. 

No. 2. — Gryphffia Grit ia composed almost entirely of the 
valves of Oryphsa tvhltAata, imbedded in a fine hard calcareo- 
siliceous matrix. This ancient oyster-bank ia fonnd in many 
localities in the northern Cotteswolds, but is absent south of 
Bodhorough Hill. Besides ita dominant shell it contains 
Pkotadomya BeravUi, Terebralula Meriani, Gervillia lortaota, and 
Hyboclyput eaudattu. 
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No. 3. — Lower Trigoma bed, light or brownish-coloured, thin 
bedded, oolitic ragstone, often iron-shot, containing in some 
localities many fossil shells in fine preservation. Pema rugosa, 
Oervillia Hartmanni, Tancredia donaciformisy Lima gihhosa, Echi- 
nohrissvs clunicularis, Pedina rotata, Holectypvs depressua, and 
Magnolia Forbesii, appear in this bank for the first time. 

No. 4. — Ujpper flaggy Freestone^ non-fossiliferons, 84 feet 
thick: it appears to be the equivalent of a bed at Cleeve 
Hill which contains a rich fanna. 

No. 5. — Fimbria bed, or Oolite Marly a cream-colonred mnd- 
stone resembling chalk marl, 8 feet thick. The dominant 
shell is Terebratula fimhria; it contains likewise T&rebratula 
carinata, Liicina Wrightiiy Lima pontonisy Natica Leckhampton- 
enaeSy N, addueUiy Mytilua pectinatusy Asta/rte eleganSy Nervncea, 
Chemrdiziay and masses of coral Thamnastrcea MettensiSy &c. 

No. 6. — Lower thick-bedded Freestone a compact, light- 
coloured, fine-grained, oolitic limestone, extensively used for 
building purposes ; it attains a thickness of 150 feet. 

7, A. — Pea Ority a brown, coarse, rubbly oolite, full of 
flattened concretions cemented together in a calcareous matrix. 
When the block weathers the concretions resemble flattened 
peas. It contains many fossils in fine preservation, as Ammonites 
MwrchisoncBy Pecten personatuSy Ps&adodiadema depressumiy Pygaster 
semisfulcatuSy Oaleropygua agariciformisy Stellaster obituvSy Aero- 
salema Lycettiiy &c. 

7, B. — ^A hard, cream-coloured, pisolitic limestone, composed 
of similar circular and flattened concretions. 

7, C. — ^A coarse brown ferruginous rock, which readily breaks 
up and is reduced to mud by the fix>st, with few fossils. These 
three beds are upwards of 40 feet. 

No. 8, D. — Ammonite bed, with Amm^onites opaliryaB feebly 
represented here, but largely so in the southern Cotteswolds, 
as at Haresfield, Nailsworth, Frocester, &c. 

No. 9, F. — Upper Lias Sandsy very thin, about 20 feet ; they 
thicken out in their course southwards, and attain a great 
thickness at Frocester Hill, Uley Bury, &c., resting on — 

9, F. — ^Nodular band, with Ammonites WcdcoHiy Am, communis, 
200 feet. 
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No. 9, G. — ^Blue shales of the Upper Lias, with Ammonites 
radians, Am. serpenUnus. 

No. 10, H. — Marlstone, with Ammonites spinatvs, 116 feet. 

No. 11, I. — Clays of the Middle Lias, forming the northern 
slope of the hill ; they are well shewn in the brick-yards near 
the base, and contain Ammonites capricomus, Am, Henleyi, Am, 
IheXy Am, bipunctatus. 

No. 12, K. — Jamesoni zone, base of the Middle Lias. 

1st. — Zone of Ammonites MuBCHisoNis. 

Assuming that the "Penillet gr6zeux k Chondrites scoparius, 
ThioUifere,'* and other Fucoids, with the remains of Ammonites 
opalinvsj is the equivalent of the Ammonite bed, capping the 
sands of the Upper Lias, we can have no difficulty in instituting 
a rigid comparison between the lower division of the Inferior 
Oolite, as given in M. de Febby's section, and those exposed in 
the Cotteswold Hills. 

The calcaire k Pecten personatus and calcaire d. Entroques 
are, with us, represented by the Pea Grit and its underlying 
ferruginous bed, and in some localities, as at Frocester Hill, 
(Fig. rV., p. 169;) this zone is a light, cream-coloured, gritty, 
crystalline oolite^ traversed at intervals by extremely crystalline 
shelly layers. A great portion of the rock is composed of the 
fragments and plates of Crinoidea, the plates and spines of 
Echinidse, and comminuted fragments of the shells of Mollusca. 
This calcaire a Entroques at Frocester Hill has a most remarkable 
crystalline character, and, when lit by the sun's rays, glistens 
most brilliantly. 

Li the neighbourhood of Cheltenham (as at Cleeve, Dowdes- 
well, Leckhampton, Crickley, and Birdlip,) it is well developed ; 
but in the southern Cotteswolds it becomes thinner, and at 
Dundry Hill, near Bristol, and In Somersetshire and Dorset- 
shire, a mere rudiment of this division is found. If we apply 
the PalsBontological test to the physical correlations, we find 
additional evidence of their identity, for all the leading fossils 
collected by M. J. Mabtin, and enumerated in M. de Febbt's 
lists, are the characteristic species of our MurchisonsB zone. 
Thus we have : — 



182 
Cephalopoda. 

Ammonites Murchisonse, Sow, Nautilus truncatus, Sow. 

Belemnites giganteus, ScMoth. Belemnites spinatus, Quenst, 

CONCHIFEBA. 

Pholodomya fidicula, Sow. Hinnites tuberculosus, cTOrh. 

Ceromya concentrica, Sow. Trichites nodosus, Lye. 

Trigonia striata, Sow. Avicula digitata, Deal. 

Pecten articulatus, Odd/. Mytilus Sowerbyanus, d^Orh. 

•' proboscidea, Sow. Myoconcha crassa. Sow. 

Bbachiopoda. 

Terebratula simplex, Buck. Khynclionella Wrightii, Davids. 

» plicata, Buck. » decorata, Davids. 

» carinata, Lamk, »» oolitica, Davids. 

ECHINODEBHATA. 

Cidaris Fowleri, Wright. Pygaster semisulcatus, Phill. 

Pseudodiadema depressum, Desor, GhJeropygus agariciformis, Forh. 

Acrosalenia Lycetti, Wright Stellaster obtusus, WrigM. 

Stomechinus genninans, Phill. Pentacriiius Desori, Wr. Not. Sp. 

Mj fiiend S. Shabp, Esq.^ F.G.S., discovered a magnificent 
Star-fish {Stellaster Sharpiiy Wr.) in this zone^ near North- 
ampton ; and Professor Bebthand, of Macon^ has found in the 
Calcaire k Entroqnes, near Mficon, a nearly-allied species of 
the same genus. A mould of this Star-fish he has kindly 
commnnicated, and which I have described as Stellaster 
Berthandi in a note appended to Mr. Shabp's paper recently 
read before the Gleological Society. 

The Calcaire a Polypiers, composed of the ancient coral reefs 
in the Cote-d'Or and Saone-et-Loire, is likewise well represented 
in the Cotteswold Hills. Many years ago I discovered one of 
these reefs at Crickley Hill, near Cheltenham, and collected 
therefirom several species of corals appertaining thereto. At 
Brown's Hill, near Stroud, there is another fine section of the 
same reef. This coral bed, unfortunately, is largely used 
for road mending, and the size of the reef, which formed 
a complete bluff of coral rock, is now rapidly becoming 
smaller, and will soon disappear. It consists of large 
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masses of madreporic limestone, embedded in a fine-grained 
cream -coloured mndstone. The corals are in a highly 
crystalline state, and their specific forms are determined with 
difficulty, unless the specimens have been long exposed to the 
air. The following section exhibits the true relation of this 
coral bed to the underlying and superincumbent strata. 

Section of Coral Beefs in the Lower Division of the 
Ikfebiob Oolite, near Brown's Hjll, Gloucestershire. 



LrrHOLOOIGAL oharactebs, 
and thickness. 



Beds. 



Cream - coloured marl, 
with inconstant layers 
of mndstone, upper 
part passing into a 
loose friable freestone 
20 feet thick. 



Fine erained, thick 
beddea, oolitic Lime- 
stone, very white and 
emitting a metallic 
ring when struck with 
the hammer. 



Coarse brown ferrugi- 
nous Oolite. 



Nodular masses of Coral- 
line limestone em- 
bedded in a light- 
coloured mudstone, 
the corals highly crys- 
talline. 



Brown ferruginous 
Oolite, pisolitic, the 
flattened concretions 
not much exposed. 



IJppEB Freestones. 



Oolite Marl, 
Middle Coral bed. 



Btteldino 
Freestones. 



Lower Baostones. 



Lower 
Coral Beef. 



Pea-Grit. 



Organic Bemains. 
Leading Fossils. 



Thamnastrcea, iMstrcea^ 
Axosmilia^ TerebrattUa 
fimbria, T, carinata, 
T, maxUlatay RhyU' 
chontlla Lycetti, Lucina 
Wrightiif Lima pon^ 
tonis. 



Shelly fragments, inde- 
terminable. 



Terebratvla plicata. 



Laicmeandra, ThamnoB^ 
trcea, laastroeay AxoB' 
milia, ThecoemUiay 
Pecten Dewalquei, Tri^ 
chites, Luciiia Wrightiif 
Nerincea, 



Lima wdcatay Hinnitea 
ahjeduSf Ceromya Bajo- 
ciaTia, Avicuia complin 
oata, Nerita costaiaj 
Trochotama carinata 
Fygctgter, GaUropygus, 
Cidaris, Acrosalenia, & 
F$eudodiadema, 
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I think, therefore, there can be no doubt that the coral beds 
in the zone of Ammionites Murchisonce in the Cotteswold Hills 
are the true equivalents of the Calcaire a Polypiers of the 
C6te-d'0r. Not only did the reef-building Anthozoa belong to 
the same genera^ but several of them are the identical species. 
The corals in the lower reef are the following : — 

Montlivaltia Delabecbii, Ed. & Haime. Isastrsea tenuistriata, Ed. dk ffaime. 

u tenuilamellosa » ThamnastrsBa Defrandana, " 

Axosmilia Wrightii » » Mettensis " 

Latomeandra Flemingii » » Mc Coyi » 

The middle coral bed is included in the oolite marl^ which is 
interstratified between the lower and upper freestones. This 
bed at Frith, Leckhampton, Sheepscombe, Swift's Hill, and 
others, contains masses of Thamnastrcea, Isastrceay and Laio- 
meandra, and large numbers of Terebratula fmbriay T, muxillata, 
T. carinatay and Rhynchonella Lycetti. At Scar Hill, near 
Nailsworth, it is charged with Nerincea and Chemniisda, and 
forms a persistent stratum in the middle and northern Cottes- 
wolds, extending across this portion of the plateau from the 
Tales of Moreton and Bourton on the east, to the escarpment 
overlooking the Severn valley on the west, thinning out and 
disappearing in the southern part of the range. 

The Calcaires a Terebratula Phillipsii are the representative of 
the middle division of the Inferior' Oolite^ or zone of Ammonites 
Hvmiphriesiambs, This zone forms^ in some regions, a well 
marked sub-division, with a rich fauna special to it ; in other 
localities it thins out or becomes blended with the higher beds. 
The best types of this zone are the ferruginous Oolites of 
Dundry, Yeovil, and Burton Bradstock, in England, and the 
lower half of the Oolithe ferrugineuse of Bayeux, in rrance. 
In the Cotteswold Hills it is well represented in the section 
at Cleeve Hill, a figure of which accompanied my paper on 
that subject, and which I have reproduced here to establish 
the correlation of the strata now under consideration. 

This zone consists of the Brachiopoda, Boadstone, and Oyster 
beds, Nos. 4, 5, 6. 
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The Brachiopoda bed (No. 4 section) is a hard, compact, 
crystaUine, buff-coloured Limestone, containing great numbers 
of TerArattda PhUlipsii^ Mor.^ which is the dominant fossil, 
with some specimens of — 

Terebratula perovaHs, Sow. Bhynchonella spinosa, SchoUh, 

» cariziAta, Lamk, » subtetrahedra, David. 

- Bncknuuu, David, » angulata, Sow, 



The Boadstone (No. 5 section) is a hard^ brown, ferruginous, 
oolitic Limestone, with a small assemblage of Mollusca; as — 

Cephalopoda. 

Ammonites Orbignianus, Wright Ammonites Broochi, 8ow. 

n Hmnplmesianus, Bow, » Braikenridgii, Bow, 

» Sowerbii, MUX, Nautilas lineatus, Bow, 

Gasteropoda. 

Chemnitzia Scemanni, Oppd, Pleurotomaria fasciata, Bow, 

. « lineata, Bow, u elongata, Bow, 

Turbo IsBYigata, Bow, » constricta, DmI. 

CONCUIFEBA. 

Ostrea flabelloides, Lamk, Mytilos explanatos, Mor, 

Hinnitee tuberculosnjB, Odd/, Pholadomya Heraulti, Agass, 

Lima proboscidea, Bow. Homomya crassiuscula, Lye, 

u Etheridgii, Wright, Myoconcha crassa, Bow, 

» duplicata, Bow, Pteropcma plana, Lye, 

Trichites undulatus, Lye, Trigonia costata, Bow, 
Astarte excavata, Bow, » striata, Bow, 

Cypricardia cordiformis, Deth, » decorata, Aga9a, 

Myacites calceiformis, Bow, Modiola imbricata, Bow, 

G^ervillia consobrina, d'Orb, Pinna fissa, PhU, 

The Oyster bed (No. 6 section) consists of a coarse, brown, 
ferruginous, sandj marl, with inconstant rocky bands, and 
contains the fossils in sandy seams; these are — 

CONCHIFEBA. 

Ostrea flabelloides, Lamk, Gresslya abducta, Phil, 

« pyxiformiB, Wr, Pleuromya tenuistriata, Ag, 

Pecten demissiis. Odd/, Pholadomya Heraulti, Ag, 
Lima proboscidea. Bow, » ovulum, Ag, 

n Etberidgii, Wr, » media, Ag, 

Monotis tenuicostata, Wr, Dewalquei, Lye, 
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Ankttlosa. 

Sorpula grandis, Qddf, Serpula limaz, QMf, 

ECHINODEBMATA. 
Clypeus Michelini, Wr, Pseudodiadema depressum, Dtwr, 

Stomechinus germmans, Phil, Acrosalenia Lycetti, WrigH, 

In instituting a careful comparison between the Palaeontologj 
of this zone and that of the " Galcairee a Terebratula Phillipsiiy^^ 
it is evident they are the true equivalents of each other ; many 
of the fossil species are identical^ and all present the general 
facies of the zone. 

The ^^Calcaires a Collyrites ringensy^ or "Calcaires fissiles a 
Gervillies," are represented in the counties of Gloucester^ 
Somerset and Dorset by the zone of AmmoniteB Parhinaoniy (see 
section of Cleeve Hill, Fig. VI.) I am not aware that any 
Collyrites have been found in these strata in the Cotteswold 
Hills; but in Dorsetshire Collyrites ringens and C ovalis are 
collected in considerable numbers, with Ammonites Parhinsoni, 
Amm, Martinsiiy and other leading fossils of this stage, 
so that the true relative position of the beds is determined by 
these very characteristic urchins of the Inferior Oolite. This 
uppermost division, or zone of Ammonites Parkinsoni, consists 
of — 1st, Upper Trigonia grit; 2nd, Gryphite grit; 3rd, Lower 
Trigonia grit ; and 4th, Chemnitzia grit. It contains a very 
large assemblage of fossils, which are very characteristic of 
this stage; several of the species which appear for the first 
time in these beds extend throughout the Great Oolite, Forest 
Marble, and Cornbrash. I have already stated, in reference to 
this zone, that the fauna of the Lower Trigonia grit presents a 
remarkable contrast to that of the freestones on which it rests. 
Many species of Fish, Ammonites, Conchifera, Echinodermata, 
and Anthozoa, which now appear for the first time, lived 
through the subsequent stages and flourished in the Corn- 
brash, in which they all died out. It is a remarkable fact that 
the fauna of the Parkinsoni zone has many more palseonto- 
logical characters in common with the Cornbrash than with the 
lower divisions of the Inferior Oolite.* 

* Q^a•rUT^ Jowmal of the Geological Society, Vol. zvi., p. 89. 
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The zone at Cleeve Hill contains several species of large 
corals, and in other localities coralline masses are found in the 
npper beds ; in fact, this coral bed formed the upper reef of 
the Inferior Oolite, the lower reef resting on the Pea Grit, 
the middle on the Freestone, and the upper occupying the 
horizon of the Upper Trigonia Grit. The following section 
shews the true position of the upper coral bed : — 

Section of ihe Quabbt at Wobgin's Cobkeb, keab 

Slad Valley. 



Masses of coralline Lime- 
stone, highly crystal- 
lised, 4 feet thick. 



Hard shelly Limestone, 
full of the shells of 
Brachiopoda, 6 feet 
thick. 



Hard shelly sandy Oolite, 
full of the shells of 
GryphsBa, 6 feet thick. 



Uppbb Coral Beef. 



Bbachiofoda Bed. 



GEYPttffiA Bed. 



Thamnasiroea, IsastnBa^ 
Theco&miliay Magnotia 
Forhesii, SUytnechinus 
intermediuBf Trigonia 
coatata, Latomeandra. 



Terehratula glohata, 
Rhynchonella spinoea, 
Fkoladomya fidiculay 
P, Heraulti, Oervilliaf 
Ostreay TrichiUs, 



Oryphxa auhlohatay Lima 
prohoscidea, OervUlia 
tortuosa, Hyhcdypus 
caudatus. 



I have obtained the following fossils from this zone : — 

Cephalopoda. 

Belemnites canaliculatus, Schhth, Ammonites Parkinsoni, Sow, 

" giganteus, ScJUoth. » Garantianus, d^Orh, 

Nautilus lineatus, iSot&. » Martinsii, cTOr^. 

It polygonalis, Sow, » subradiatus, Sow. 

» sinuatos. Sow, » Truellei, d^Orh. 

Gastebopoda. 

Chemnitzia procera. Deal, Trochotoma carinata, Lye, 

Pleurotomaria fasciata, Sow, Melania scaliformis, Deal, 

Natioa adducta, Phil, Neritopsis Bajocencis, d^Orb, 

COKCHIFEBA. 

Trigonia costata, Sow, Goniomya angulifera, Sow. 

Pholadomya fidicula, Sow. Lima proboscidea. Sow, 

Heranlti, Agaaa. " gibbosa, Sow. 

ovulum, Agaaa, » compressa, Wr. 

Myopsis dilatata, PhU, GterviUia Hartmanni, Oold/, 
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Gervillia tortuosa, Desl. 
Tricliitcs undulatus, Lye. 
Opis cordiformis, Lye, 
Modiola Sowerbii, cTOrh. 



Modiola bipartita, Sow, 
» imbricata, Sow, 
Ostrea acuminata, Sow, 
Anatina pinguiB, Ag. 



ECHINODEBMATA. 
StOmecliinus intermedins, Agasa. Clypeus Plotii, Leake, 

" bigranularis, Lamk, 

Magnotia Forbesii, Wr. 
Hyboclypus gibberolus, Ag, 

" caudatus, Wr. 

Holectypus hemisphericus, Desor, 
» depressus, Leake, 



Wr. 
n altus, Mc Coy. 
CoUyrites ringens, DeanU. 

" ovalis, Leake, 
Pedina rotata, Wright. 
Pygurus Michelini, Cott. 



Anthozoa. 

Thecosmilia gregaria, Edw. & Haime, Montliyaltia Delabecbii,^(2. ^ Haime 
IsastrsBa tenuistriata, » » » trochoides, » 

ThamnastrsBa Defranciana, » » Wrightii, » 

Latomeandra Davidsonii, » Trococyathus Magnevillianns, Mich, 

Montliyaltia Wrightii, » » Discocyathus Ended, Mich, . 

Bathonien = Geeat Oolite. 
In the north of France I'etage Bathonien is composed of 
Terre a Ponlon, Grande Oolithe, Calcaire de Caen^ Oolithe de 
Caen, Calcaire de Banvilley and Calcaire k Polypiers. In the 
departments of the Cote-d'Or and Saone-et-Loire it admits of 
the following sub-division. M. J. Mabtin, for the C6te-d'0r, 
classifies the stages thus : — 

'DaUe nacr^e et calcaire mamenx inf. k 
PrionaatroBa, Pentacrinuay Buvignieri, et 
nombrenx Bryozoaire. Calcaires en pla- 
quettes k Bryozoaire. Oatrea coataia^ 
Terebraiula coarctata, etc. Calcaires sub- 
oolithiques et mames k Terebratula, 
digona, obovatay omithocepTiola et intermedia, 
Calcaire gris sub-ooUthiqne et mames i 
Terehrattua cardium et h&miapherica Apio- 
criniM Parkinaoniy Hemicidaria Lucienaia, 
Heteropora pusttUoaay etc. 

Calcaires compactes ndniformes & Acroaaienia 
Lamarckii, 

Oolithe blanche miliare k Purpura gldbra, et 
Purpura miruix, 

Calcaires mamenz, k Ammoniiea huUaiua^ 
Ammonitea arbuatigerua et PhoiadomyQ 
Vezelayi, 

Calcaires mameux inf^rieur k Phciadomya 
buoardiu/m. Mames k Oatrea acuminata et 
AnvmoniteaParkinaoni. Oolithe canabine i 
Pholadomya gihhoaa et Oatrea acuminata. 



Bathonien ou 
Grande Oolithe 
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In a paper^ — ^^de P^tage Bathonien et de ses sub-divisions 
dans la Cote-d'Or/'^ M. J. Mabtin has given many details, 
and a diagrammatic section of this stage, from which it appears 
that the Bathonien, considered stratigraphically, is divisible 
into six successive periods of deposits, separated from each 
other by an equal number ^'d'arrets dans la sedimentation," 
and which constitute so many ^^d^etages distincU.^^ Studied in 
descending order we find beneath the ^^CaUovien zone k 
Ammomtes athleta^^ the following sub-divisions : — 

1st, — ^The strata with Pentaerinus Buvignieriy d'Orb,, and 
Heieropora eoniferay Haime, of which the debris is found in 
all points of the massif, becoming extremely abundant at the 
last period of sedimentation. 

2nd, — Beds with Terehratula ohovaiay Sow., and Isastrcea 
Kmitata, Edw., which abound profusely in certain strata, and 
are sparse in others. 

8rd, — ^Beds with Terebrattda cardiv/m^ Sow., and Apiocriniies 
Parkinsoniy Schloth., these fossils characterizing a limited 
horizon comprised between the zone with Terebraiula obovata 
above, and the Limestones with conchoidal fracture below. 

4th, — ^The thick-bedded Limestones, with Rhynchonella decor ata, 
d'Arch., which are considered by M. Paten to represent the 
Great Oolite, and by M. G. de Nebville and others as the 
Forest Marble. 

5th, — ^The oolitic Limestones, containing Pecien lavmialnjis. 
Sow., in abundance, a shell which is seldom found out of this 
zone. 

6th, — ^The Marls, with Ostrea acuminata, Sow., which form 
the base of the stage. This small curved oyster is very 
abundant in the lower part of the zone and becomes rare in 
the upper. 

Li summing up his observations on these sub-divisions M. 
Mabtin observes, — '^11 y a mieux, non-seulement chacune de 
ses p^riodes s6dimentaires a vu se d^velopper et pulluler durant 
sa formation une ou plusieurs esp^ces particulieres, mais encore 

• BaUetin de la Soo. Oeol. de France^ 2e S^rie, t. zviii, p. 64kO : 1861. 
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ce developpement et cette profusion num^rique ont toujours 
exactement coincide avec le commencement des dep6ts qui 
recelent leurs depouilles. Cela devait ^tre en efiPet, car, ainsi 
qn'il arrive de nos jours an sein des mers actuelles^ la faune 
de cette 6poqne reculee, subissant dans son ensemble les 
influences de milieu, de profondeur, et de configuration oro- 
graphique, n'a pu faire autrement que de se modifier a 
I'apparition de chacune des nouvelles phases de sedimentation. 
Telle espece, trouvant k telle periode des conditions de vie mieux 
appropri^es k son genre d'organisation, s'y est extraordinaire- 
ment multipli^e, tandis que telle autre, par une raison inverse, 
J a ch^tivement v^cu, ou n'y a mSme conserve que de rares 
repr^sentants. 

Contrairement a I'opinion regue, il j a done dans I'^tage 
Bathonien de la Cdte-d'Or six zones pal^ontologiques parfaite- 
ment distinctes. Ces zones, qui n'ont rien de Parbitraire 
des sub-divisions admises jusqu'ici, sont naturelles et partout 
stratigraphiquement d^limitees avec une admirable precision. 
EUes caracterisent chacune une des p^riodes de s^imentation 
que j'ai indiqu^es, et I'ensemble de leur faune suffit toujours k 
les faire reconnaitre en I'absence de I'^ement stra.tigraphique 
qui pent faire quelquefois d^faut dans la pratique/' * 

Mons. M. H. de Febbt enumerates the following beds in 
I'^tage Bathonien as developed in the environs of M^on, 
Saone-et-Loire, in descending order: — 

rCalcaires k Polypiers. 

"4 Pholadomyes. 
L'^tage J " i Rhyiichonelles. 

Bathomen. I " ^ fechinodermes. 

» rugueiiz et perfores. 
« 4 Ammonites. 

The Limestones at the base are marly and of a yellowish 
white colour, and contain Amm, linguiferovs, Amm. arbuatigerusy 
Avn/m. plcmula, and Am/m. bullatiM. They pass into the hard 
compact Limestones, having a rugose aspect, abnost without 
fossils, and of which the superior part, when visible, presents 



• Bulletin de la Soc. Oeol. de France, 2* S^e« t. xviii, p. 646 : 1861. 
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perforated banks of a very characteristic aspect. This is the 
Great Oolite, properly so called, in the environs of M&con. It 
is replaced at Toumus by the VOolithe blanche miliare. This 
rock contains many fossils in the marly beds : — 

Cephalopoda. 

Ammonites bullatus, cTOrh. Ammonites discns, Sow, 

» microstoma, cTOrh, » biflexuosus, cTOrh, 

CONCHIFEBA. 

Ooniomya sngulifera, Sow. lima hippia ? cTOrb. 

Pholadomya bellona, cTOrh, Avicula costata, Smith, 

Ceromya peregrina, Ferry, Chervillia acuta, Sow, 

Thracia viceliacensis, (TOrb, Pecten vagans, Sow, 
Mytilus Sowerbyanus, (TOrh, » Luciensis d*Orb. 

lithophaga flabella, Ded, » rhetus, cfOrb, 

lima gibbosa, Sow, » obscurus, Sow, 

" ligidula, Phil, Plicatula cotyloides, Ded, 

Bbachiopoda. 

Bhyncbonella spinosa, Sow, Terebratula Buckmani, Dav, 

Terebratiila globata, Sow, Thecidea triangularis, (TOrb, 

POLTZOA, 

Stromatopora dicbotoma, Lamx, Spiropora cespitosa, Lamx, 

Berenicca diluviana. Lamx, » compressa, Haime, 

Disastopora Micbelini, Edwards, Alecto dichotoma, Lamx, 

ECHIKODEBMATA. 

Collyrites ovalis, Leske, Hybocl3rpus gibberulus^ AgoM, 

Ecbinobrissus clunicularis, Llhwyd, Pseudodiadema Wrightii, Cotteau, 
Holectypus depressus, Lamx, u homostigma, Ag, 

Collyrites ovalis is always very abundant, and with Rhynchonella 
tpinoea, serves, according to M. de Pebbt, to characterize this 
stratum in the environs of Mdcon. 

The calcaires mamenx a Oursins form a distinct bed persistent 
in its characters and fossils over an extended area. 

The calcaires a Rhynchonelles are a marly bed, containing 

Ostrea costata, Terebratula cardiwm, T. intermedia, Rhynchonella 

BoueUy Hendcidaris Luciensis, Acrosalenia spinosa, etc. 
p 
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The calcaires a Pholadomyes contain many of these molluscs 
embedded in fine marls in the normal position in which 
they lived, — as Pholadomya Vezelayi, P, hucardiumy Scalprum 
carinata? Ceromya striata, Anatina cegea, Terehratula coarctata, 
T. intermedia. Ammonites Bakerice, Amm. hecticus, etc. ; lastly, 
the series is terminated by compact Limestones^ of which the 
upper part is perforated by lithophagons molluscs, covered 
by large oysters, and these beds serve to support the first 
ferruginous deposits of the Callovien stage. 

M. G. de Nebville * classifies the Bathonien as follows : — 
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" Cornhrash, — Calcaireoolithiquo ronx, ilarges taches bleu4tres, 
k Oolithcs miliaires bien ^gales. Cette assise renferme 
quatre k cinq petits bancs mameux. 
Forest Marble, — Calc. compacte, par gros banc, de couleur 

blanc-grisatre, 4 structure trds-massive. 
Orande Oclithe, — Calc. oolithique, blanc, k structure tr^s- 
^ variable. Terre dfoxdon et calcaire hlanc jaundtre mameux. 



Assise mameuse ; a la base tr^s-argileuse et meme plastique, 
et passant a \m calcaire jaun&tre mameux oolithique contenant 
beaucoup de fossiles, tels que Ostrea acwminata, 

M. Ed. Piette has described the £tage Bathonien, in the 
department of the Meuse, as consisting of three groups which 
he thus characterizes : — 

a. — Calcaire mameux d'Etain avec Khynchonella concinna, Terebratula 
obovata, Ter digona, Ter cardium, Clypeus patella, Echinobrissus 
clunicularis. 15 metres. 

h, — Mames grues de Rouvres : contenant, Pholadomya texta, Mytilus 
Sowerbyanus, Terebratula omithocephala, Holectypus depreasus, 
&c, 60 metres. 

c. — Mames et Calcaires a Ostrea acuminaia de MmiimSdy aveo 
Ammonites Parkinsoni, Pholadomya Yezelayi, Ceromya rostrata, 
lima gibbosa, Ostrea acimiinata, Ostrea Marshii, Bhynchonella 
oondnna, Bhyn. varians, &c. 80 metres. 

Group a appears to be synchronous with the Forest marble 
and Bradford clay ; group b to represent the Fullers Earth of 
Box Tunnel, near Bath ; and group c, in part at least, the zone 
of Amm^onites Parkinsoni, Inferior Oolite, Gloucestershire. 

* L^gende expUoatiTe de Carte G^l. du Depart, de la C6te-d'0r. 
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A Table srowiko the corbelatioh of the svb-ditisioks 
ov THE Gbeat Oolite Gbothp in Fbance and England. 

Normandy. C6te-d'0r. 8aone-et-Loire. England. 



FoasQoR remani^s 

du 

Combrash. 


Peniacrinus 

Buviffnieri 

et 

Heieropora can if era 


Calcaires 

compactes avec 

Lithophaga et 

OSTREA. 


Corner ASH. 


Grande Oolithe 
sup^rieure 

on 

Calcaire 

k Polypiers. 


Terebratula 
obovata 

et 
laastrcea 
limitata. 


Calcaires 
Polypiers. 


Forest Marble. 

Bradford Clay. 

Forest Marble. 


Terebratula 

cardimn 

et 

Aptocnnus 

Parkinsoni, 


Calcaires 

k 

Bhynchonelles. 


Ghrande Oolithe 

inf^rienre 

ou 

Oolithe miliare. 


Rhynchonella 
decaraia. 


Calcaires 
k 

£CHIN0DERMES. 


Great Ooutb. 

Shelly 
Freestones. 

Stonesftet.d 
Slate. 


Pecten laminatus. 


Calcaires 

rugueux et 

performs. 


Calcaire mameiix, 

Fullers Earth, 
Calcaire de Caen. 


Ostrea acuminata. 


Calcaires 

k 

Ammonh^s, 

et 

COUCHE 

Ferrxtgineusb. 


FuTJ.ERS Earth. 



In Gloucestershire the sub-divisions of the Great Oolite, 

which correspond to I'etage Bathonien, are arranged in 

stratigraphical order in the fourth column of the above table, 

and more fully explained in the following, in which, at the 

same time the most salient characters of the Lithology of the 

formations, and leading Fossils contained therein, are given. 
P 2 



194 



LiTHOLOOY. 



A rubbly thin bedded 
Limestone, with un- 
even surface, and 
occasional partings of 
marl and clay, con- 
taining fossils. 



A coarse fissile false- 
bedded Oolite, with 
bands of marl or clay 
intcrstratified there- 
with. 

YelloAV clay, locally 
developed. 

Siliceous sands, sandy 
Limestone, and oolitic 
freestone. 



Shelly oolitic Limestone ; 
thin bedded rubbly 
Oolite ; hard brown 
oolitic Limestone, full 
of shells and oysters. 



A hard sandy fissile 
Oolite, capable of 
being split into roof- 
ing slates. 



Brown or blue clay, 
sometimes breaking 
up into conchoidal 
fragments. 



FOBMATIONS, 



Leading Fossils. 



CORNBRASH. 



Forest Marble. 



Bradford Clay, 



Forest Marble. 



Great Oolite. 



Stokesfield Slate. 



Fullers Earth. 



Terehrattda intermedia, 
T, obovata, Avicuia 
ecJiinata, Pygaster 
Morrisiij Echinobrisms 
orhicxdaris. 



Oatrea rugosa, 0. acumi- 
nata, 0, caatata. 



Terehratula digona, T, 
coarctata, T. TnaxiHata^ 
Apiocrinus Parkinaoni, 

Oatrea rugoaa, 0, act<- 
minataf 0, coatata. 



Purpuroidea, Pteroceraa, 
Alarittj Cerit?iium, 
Chemnitzia, NeriiicFU, 
Clypeus MuUerij Echi^ 
nobriaaus Woodwardii, 

Trigonia impreaaay OcT'- 
villia acuta J Bones of 
Mammals and Ptero- 
dcictyles, Palates of 
Fishes. 



Pholadomya Vezelayi^ 
Ceromya plicata^ 
Pygurua Micheliniy 
Acroaalenia apitwaa. 



FvMers Earth. — Is a thick argillaceous deposit^ separating 
the Inferior from the Great Oolite formations^ and consisting 
of regularly bedded, blue, brown, and yellowish clay, shales 
and marls, with inconstant bands of nodular Limestone; at 
Box Tunnel, near Bath, it is about 150 feet thick, and in 
Sapperton Tunnel, Stroud Valley, 70 feet; near Amberley 
church there is a fine exposure of this rock, full of the small 
curved oyster, Oatrea acvminata^ so abundant in this formation. 
At Symonds Hall Hill, the Fullers Earth is well seen in sitfu. 
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I am indebted to my old fHend Professor 
Ramsay for the accompanjing section, which 
he kindly made for me some years ago. The 
hill is capped by the Great Oolite, (7 ;) beneath 
this is the FuDers Earth, (6,) which here is 128 
feet thick, and overlies the Limestone of the 
Inferior Oolite, (5,) which is 80 feet thick, resting 
on the hard sandy bands of the Upper Lias, 
i*i H 2 (4,) with specks of the silicate of iron, containing 
Ammonites and Belemnites; to these succeed 
the soft sands of the Upper Lias, (4,) with 
lenticnlar concretions, haying a thickness of 
123 feet; these rest on the Upper Lias shale, 
(3,) and the latter on the Marlstone, (2,) which 
has a thickness of nearly 200 feet; the middle 
and Lower Lias shales and Limestones, (1,) 
stretching westward towards the vale. 

Stonesfield Slate. — So well exposed on Seven- 
hampton Common, Eyeford, and Naimton, 
consists of sandy flags, slates, and blue Lime- 
stones which are often fissile and capable of 
being split into slates for roofing, disclosing 
in the sections Trigonia impressa, Osirea acumi- 
natay and Avicula ovata, Lima cardiiformisy 
Pecten lens, P. vagans, with very beautiful 
specimens of Star-fishes, -4«^ropec<«n CotteswoldicBy 
and Aatropecten WitUii. The imiqne Solaster 
Moretonis was extracted by the workmen from 
a bed of rock in the Windrush Quarry, 
Gloucestershire, equivalent in age with the 
Stonesfield slate of the northern Cotteswolds. 

Alternating with this marine fauna are certain 
shales which have been deposited in an estuary, 
for in them we find the remains of plants, 
the elytra of Coleoptera, and other parts of 
insects, belonging to the families Blapsid^, 

BUFBESTID^, COCCINBLLID^, PlMPELLIID^, and PBIONIIDiE. 
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Many bones of Pterodactylesy teeth of Megalosaurua, and the 
palates of fishes are found in the slates at Ejeford. The fine 
state of preservation in which these fragile fossils lie, affords 
sufficient proof of the tranquil conditions that prevailed in the 
estuary where they were entombed. The Stonesfield slate is 
well exposed at Througham, two miles north of Bisley. 

Oreat Oolite. — Many fine sections of this formation are seen 
in the county of Gloucester, as in the open cutting at Sapperton 
Tunnel, and Tetbury Eoad, Great Western Railway, Sherborne 
Park, Windrush Quarries, &c. The large quarries on Minchin- 
hampton Common, that have been worked from ancient times, 
fully expose several of the strata of this formation; the lowest 
bed of the Great Quarry immediately overlies the Pullers Earth, 
and the vertical wall of rock, about 36 feet in height, admits 
of the following sub-divisions according to my Mend, Dr. 
Ltoett."*^ 

A.^Plankmg consisting of several beds of a coarse shelly Limestone, 
the oolitic grains being sparsely distributed therein. Some of 
the beds separate into thin horizontal divisions or planks. 
Purpuroideay Pteropema, Macrodon, and other large shells are 
found here. 

B. — Soft, pale, thin-bedded, rubbly Oolite, with occasional sandy 
partings, containing few shells and crystallized carbonate of 
lime, and therefore readily disintegrating on exposure to frost. 

G. — Soft, yellowish, shelly Oolite, the testacea being arranged in 
layers which assume every kind of inclination within a 
short distance, and having numerous perforations bored by 
LUhodomi, 

D. — ^Weatherstone in two or three beds, a brownish oolitic Limestone 
full of shells, crystalline carbonate of lime, and shelly dSbrta, 
with oyster shells at the base. 

£. — ^Basement bed consisting of a coarse, grey, or brown, and 
blue hard argillaceous Limestone, full of small oysters, Odrea 
acuTninata, 

Upwards of 800 species of Mollusca have been collected from 
the Oolite in this locality, the greater number of these are found 
both in the lower and upper beds, and others abound at 

• The Cotteew<^d Hills Hand-boolE, p. 93. 
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particular horizions. Cephalopoda are rare^ but Oasieropoda, 
and Conchifera yery numerous^ the shells forming seams in 
the rock^ which are often crowded to excess. In the follovring 
lists I have catalogued only the most abundant forms from 
the shelly Limestones : — 



Gasteropoda. 

Alalia armata, Mar, A Lye, 
« hamulus, Ded, 
» paradoxa, Dul, 

- trifida. FhiX, 
Cylindrites acutus, Sow, 

- altus, McT, & Lye, 

- cuspidatus, Sow. 
Enlima communis, Mor, & Lye, 
Monodonta formosa, Mor, d: Lye, 

» Lyellii, cPArcJi, 

f Labadyei, cTArch, 

Natica Michelini, cTAreh, 
Nerinflaa Yoltzii, De$l, 
• funiculuB, Deal, 
1 Dufrenoyi, d^Areh, 
Kerita mgosa, Mor, A Lye, 
" cancellata, Mot, & Lye, 

- hemisphflerioa, Rcem, 

- minuta, Sow, 



Ceritella acuta, Mor, ds Lye, 

u unilineata, Sow, 
Cerithium quadricinctum, Odd/, 
Delpbinula alta, Mor, A Lye, 
Patella Aubentonensis, d^Areh, 

" inomata, Mor, & Lye, 

- rugosa, Sow, 
Phasianella elcgans, Sow, 

» Lieymerieri, d^Areh, 

» conica, Mor, db Lye, 

Pileolus loevis, Sow, 

« plicatus, Sow, 
Puipuroidea glabra, Mor, A Lye, 

- Morrisii, Buvig, 

- nodulata, Sow, 
Trochotoma obtusa, Mor, A Lye, 

» conuloides, Ded, 

Trochufl obsolctus, Rcem, 
t spiratuB, d'Arch, 



CONCHIFEBA. 



Area flsmula, PhU, 

- Prattii, Mor, and Lye, 
» cucullata, Roem, 

- Hirsonensis, d'Arch, 
Astarte excavata, Sow, 

» ezcentrica, Mot, and Lye, 
f rhomboidalis, Phil, 
- squamula, d^Areh, 

Ayioula echinata, Sow, 
y costatula, Dtd, 

Cardium Stricklandi, Mot, and Lye, 

Corbis Madridi, d^Arch, 

n Bathonica, Mor, and Lye, 

Corbula inyoluta, Qddf, 



Gypricardia cordiformis, Deih, 
Cyprina Loweana, Mor, and Lye, 
» nuciformis. Mot, and Lye, 
u trapeziformis, 0<Mf, 
Gervillia monotis, Desl, 
II ovata, Sow, 
u socialis, Mor, and Lye, 
Hmnites velatus, QoLdf^ 
Lima cardiiformis, Sow^ 
» duplicata, Scfw, 
" impressa, Mor^ and Lye, 
» ovalis, Sow, 
limopsis ooliticus, Ded, 
lithodomus inclosoB, Bed, 
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Lucina despecta, PhiL 

1 Bcllona, Miyr, and Lye, 

" rotundata, Roem, 
Mytilus furcatus, Oohlf, 

1 Bublffiyis, Sow. 

« imbricata, Sow, 
Nucula variabilis, Sow, 
Opis limulatus, Sow, 

" similis, Sow, 
Ostrea acuminata, Sow, 

H gregarea, Sow, 

« rugulosa, Mor, and Lye, 



Pecten dathratus, Roem, 
» lens, Sow, 
u yagans, Sow, 
Placunopsis Jnrensis, Roem, 

» socialis, Mw, aixd Lye, 

Tancredia axiniformis, Vhil, 
* brevis, Lye, 

" planata. Lye, 

Trigonia costata,, Sow, 
" Goldfussii, Miinst, 

- Moretonis, Mor, and Lye, 



Bbachiopoda. 

Terebratiila perovalis, Sow, Rhynchonella concinna, Sow, 

EcHUfODEBMATA. 

Acrosalonia hemicidaroides, Wr, Xucleolitos clunicularis, Llhwyd, 

u spinosa, Ag, Hyboclypus caudatus, Wr, 

Hemicidaris Luciensis, d^Orh, Pygaster semisidcatus, PhU, 

Pseudodiadcma dcpressnm, Desor, Clypeus Miilleri, Wr, 

Dr. Ltcett,"*^ whose critical knowledge of the specific forms 
of this district is unsurpassed, states that the Great Oolite of 
Minchinhampton has produced :— 



Gasteropoda 
Conchifera 



SpedM. 
165 
171 



fof which are found in ) G^asteropoda 
the Inferior Oolite j Conchifera 



Specie*. 
. 20 
. 45 



336 65 

So that twenty-two per cent, are common to both formations 
in the Cotteswolds generally. The 336 species represent eighty 
genera of Gasteropoda and Conchifera, and of this number 
only nine genera occur, which are not found also in the 
Inferior Oolite: we may say, therefore, in general terms that 
of the fossil MoUusca collected from the shelly beds of the 
Great Oolite at Minchinhampton, seventy-eight per centum are 
proper to that formation, and twenty-two, species common to 
it and the Inferior Oolite. 



* The Cotteswold Hills Hand-book, p. 3. 
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Bradford Clay, — In tiie Minchiohampton district the soft 
upper beds of the Great Oolite are succeeded by a bed of very 
hard, white, or cream-coloured Limestone, eagerly sought out 
for the kiln, and raised for that purpose ; this rock is remarkable 
for its hardness and the closeness of its texture. It is well 
seen in many places, as at Bussage, Cowcombe, near Cirencester, 
and in the open cutting of the Sapperton Tunnel ; at Bussage 
and Cowcombe it contains a great many remarkable shells, 
the tests of which are preserved in the form of highly 
crystallized carbonate of lime, such as Pachyrisma grande, 
Natica Michelin% N. grandisy and Purpura nodulata ; the hard 
white Limestone is considered as the uppermost member of the 
Great Oolite in this district. At the Tetbury Boad Station of 
the Great Western Railway, a bed of yellowish clay is exposed, 
containing Terebratula digona^ T. orhicularisj T, maxillatay T. 
coarctatay T. cardiuniy Avicula echinatay Pecten hemicostatvSy 
Cidaris BradfordensiSy Pseudodiadema homostigma. These forms 
characterize the clay above the Great Oolite in Wiltshire, 
known as the Bradford clay ; this rock is not a persistent 
stratum, but is frequently wanting, as near Bradford, where the 
Forest marble being visible is seen resting on the Great Oolite 
at Pickwick and Wormwood.* The Bradford clay ought not 
to be considered as an independant formation, separating the 
Great Oolite from the Forest marble, but rather as one of the 
inconstant argillaceous bands of the latter formation; this clay, 
above the upper Oolite, sometimes attains a thickness of from 
40 to 60 feet at Farleigh ; in other localities it is much thinner. 
Near Bradford, Wilts, it contained a great number of fine 
specimens of Crinoids, Apiocrinus Parkinsoniy and numerous 
Brachiopoda, Terebratula digonay T, coarctatay T. cardiuniy &c. 
When the Bradford clay is wanting, it is almost impossible to 
distinguish the upper beds of the Great Oolite, from those of 
the next formation. 

Forest Marble, — This formation consists of a coarse fissile 
Oolite full of false bedding, and having interstratified therewith 

* Lonsdale, the Oolitic dietrict of Bath, Trans. Geol. Soc.. 2nd Series. Vol. 
ill., p. 255. 
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bluish marls and shales^ or bands of claj in yellow siliceous 
sands, containing large spherical blocks of sandy Limestone : a 
capital section through the Forest marble and Great Oolite at 
Crickley-Barrow, shows the lithological characters of these two 
formations : — 



Forest Mabble. 



Gbeat Oolite. 



Shelly Oolite formed of 
organic d4bris, obliquely 
laminated in different 
directions. 



Hard, white, sandy Lime- 
stone, thickly and regu- 
larly bedded. 



Small oysters, Pec- 
tens, &c., in great 
profusion on the 
slabs. 



Not very f ossilif erous. 
Terebratula maxil- 
lata, numerous. 



The organic remains in the Forest marble are abundant in 
individualsy but not numerous in species^ and in this respect 
the formation presents a striking difference to the Hampton 
freestones ; many of them are specifically identical with those 
of the Great Oolite, there being only a small minority which 
are not found in the basement beds of the Minchinhampton 
quarries. 

Cornbrash, — Is a coarse thin-bedded Limestone, having bands 
of brown and grey marls alternating, and interstratified 
therewith. Near Chippenham, Wilts, it is well exposed 
and very fossiliferous, containing numerous Brachiopoda and 
Anatinidce. I have collected all the fossils in the subjoined 
list from the Wiltshire Cornbrash : — 

CONCHIFEBA. 



Gresslya peregrina, PhU. 
Myacites securiformis, Phil, 
Homomya gibbosa, Saw. 
•Myacites calceiformis, PhU, 
Ceromya concentrica, Sow, 
Pholadomya Heraulti, Ag, 
lima duplicata, Sow, 
1 cardiiformis, Sow, 
1 pecteniformis, ScJdoth, 
Modiola Sowerbii, d^Orh, 



Avicula echinata, Sow, 
Trigonia costata, Sow, 
Astarte ezcavata, Sow, 
Goniomya litterata, PhU, 
Gervillia crassicosta, Mor, and Lye, 
Modiola bipartita, Sow, 
Avicula costata, Sow, 
Pecten lens, Sow, 

" vagans, Sow. 

" rigidus, Sow, 



Bbachiopoda. 

Terebratula intermedia, Sow. Terebratula obovata, Sow, 

mazHlata, Sotv. Ehynchonella concinna, Sow, 
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ECRIHODSBMATA. 

Glypens Plotii, T^Uhe, AcrosaleniahomiddAroides, Wrighi. 
Nudeolites clunicularis, Llhywd, » spinosa, Affoss, 

» orbicularis, Phil, Pseudodiadema depressum, Desor, 

Holectypiis depressus, Lamk, Pygurus Michelizii, CoUeau, 

Nearly all the Conchifera in the above list are likewise found 
in the zone of Ammonites Parkinsoniy Inferior Oolite. They 
lived in the seas that deposited the Minchinhampton series, 
and passed into those of the Combrash. Several of the 
Brachiopoda are special to this formation, others have a wider 
range. All the Echinodermata made their appearance in the 
Parkinsoni zone of the Inferior Oolite, where they attained 
their most perfect development ; some of the species became 
dwarfed in the Great Oolite seas, and again assimied their 
pristine condition in the Combrash; indeed, it would appear 
that the Parkinsoni zone of the Inferior Oolite and the 
Cornbrash had many conditions in common, as proved by the 
life-vigour of the same forms in both. 

When studied, as a whole, we find very few species 
characteristic of the Great Oolite group, special to any of 
its sub-divisions, although the same species is found to assume 
certain varieties in the different beds in which it recurs; an 
evidence that the several members of the group were deposited 
under many changes of physical conditions. 

The two sub-divisions of this series that have hitherto given 
rise to most discussion in our attempts to correlate these strata 
are the FvUers Earth and the Bradford Clay, which exhibit 
considerable variety as to presence, development, and fossils. 
These two deposits more properly belong to that class of beds 
which the Germans would call "einlager," or beds inconstantly 
interposed between others that are more permanent members 
of a group. In this sense these two clay beds would be 
**einlagers" of the upper division of the Lower Oolites. Thus 
Ostrea acuminata^ Ceromya plicata, Avicula echinata, Pholadomya 
Heratdtiy Pecten varans, and Pygurus Michsliniy found in the 
FuLlers Earth, occur in all the other beds of the group. The 
8tonesfield Slate is not a constant member of the series, and 
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when present is often found to contain a special flora; jaws 
of Mammalia, belonging to the genera Amphitheriv/m and 
Phascolotlierium, and the bones and teeth of Megalosaurus and 
Pterodactyles, which were entombed in these slates, are likewise 
special to them ; but the Mollusca and Echinidse of the same 
beds are found in other members of the series. The Great 
Oolite of Minchinhampton contains a very rich fauna, many 
of the Molluscs extending through all the sub-divisions of 
the group, whilst others, as Purpuroideay Alaria, Pterocera, 
Pachyrisma^ &c., are special to it, and constitute exceptions 
to the general facies of the fauna which has a much more 
extended range through other formations. The Bradford Clay^ 
with Apiocrinus Parkinsoni, Terebratula digona^ T, corwrctay 
and T. cardium, is not always present ; and even when present 
exhibits many phases of development, and appears to belong 
to one of the inlying argillaceous bands of the Forest 
Marble, This formation forms an important division of the 
group, and, although very fossiliferous, contains no species of 
mollusc, urchin, or coral, which can be said to characterize 
it, although the thinness of its beds and the amount of false 
bedding and oblique lamination its sections disclose, show 
that it was formed under very different conditions to the 
regular strata of thick-bedded Limestones, which preceded and 
followed this remarkably disturbed deposit. The Conibrash, 
especially the development of this formation in Yorkshire, 
contains some species that as yet appear to be special to it; 
an examination of the list I have given of the fossils from the 
Cornbrash of the Yorkshire coast, contained in the cabinet 
of my old worthy fidend John Legkenby, Esq., F.G.S.,"*^ by 
whose assiduous collecting habits they have been accumulated, 
and by whose liberality they were communicated for publica- 
tion, will satisfy the student of this fact. This list is the more 
important, as in making it out I had the advantage of my 
Mend's most accurate critical knowledge in guiding me in 
determining the true character of all the species. 

• Quarterly Journal of the Oeologieal Society. Vol. ivi., p. 27 : 1860. 
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OxFOBDiEN = Oxford Clay. 

I. — Mames supMeures i grandcs AmmoniUs 
plicatilis, et Phdodomya parcicosta, 

n. — Caicaires p6eudo-litho(jruphiques k PhoUt- 
domya a mpla , A m nwn itcs Ba hea n us, 

lU. — Maniea Ox/ordienues in/Arieures grifics, et 
caicaires gris cendres a Spongiares et 
Ammonites biplex^ and A mm, plicittilis, 

TV, — Marries ferrugineuses ooliihiques a AmrnO' 
nites oordatus, Amni, perarmatuSy Amm, 
oculatus. 
V. — Mames Calloviennes et caicaires mamenx 
a Ammonites athleta, Amm, lunukiy 
Amm, Buncani, Phdadomya lineata, 
Pdadomya decussata^ CoUyrites elliptica. 



I. — ^The mames calloyiennes et caicaires mameux, which 
represent the Kelloway rock at the base of the Middle Oolites 
of England^ consist of marls and limestones of variable hard- 
ness and with an earthy fracture. The terrain has a rusty 
yellowish colour above, and is bluish, greyish, or blackish 
below, having q. large quantity of oolitic iron disseminated 
throughout. Judging from the number of specimens in M. 
Maktin's cabinets it must be a highly fossiliferous formation. 
The following is a list of the more common forms noted by 
me : — 

Cephalopoda. 

Ammomtes calloviensis, Sow. Nautilus hexagonus, Sow, 

" macrocephalus, Schloth, Ammonites Dimcani, Sow, 

» anceps, Reinecke. » lunula, Ziet, 

BakerisB, Sow, >/ athleta, Phil, 

" modiolaris, Llwhyd, " coronatus, Brug, 

Belemnites hastatus, Blain, » bipartitus, Ziet, 



GhryphsBa dilatata, Sow, 
Ostrea Marshii, Sow, 
» gregarea, Sow. 



COKCHIFEBA. 

Pecten fibrosus, Sow, 
I' vagans, Sow, 
Isocardia tenera, Phil, 



Bbachiopoda. 



Terebratula bicanaliculata, d'Orb, 
» lagenalis, ScJUoth, 

" Smithii, Oppel, 



Terebratula calloviensis, d^Orh, 

n pala, von Buch, 

Bbynchonella Royeriana, d^Orh. 
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EOHIKODEBMATA. 

Collyrites elliptica, Ag, Pseudodiadema complanatiim, Ag, 
Pygiirus Marmonti, Ag, « superbum, Ag. 

Holectypus striatus, d^Orh, » calloviensis, (VOrh. 

Polycyphus textilis, Ag, Millericrinus Beaumontdanus, o^Orb. 
Pedina Gervillii, Ag, « nodotianiis, (TOrb. 

Stomechinus calloviensis, Cott, » sub-echinatus, (TOrb, 

Acrosalenia radians, Desor, « aculeatus, (T Orb. 

n. — The inarnes ferrugineuses oolithiqnes^ a Ammonites 
cordatus, Am.perarmatuSy Am. oculatvSy &c., appear to correspond 
with some of the inferior beds in our lower calcareous grit. 

m. — The mames grises et calcaires gris cendr^s avec couches 
de Spongiaires^ consist of calcareous nodules in a similar matrix 
a few feet thick, containing many Anthozoa and Spongia of 
large dimensions. The fossils are very numerous and well 
preserved, they consist of Ceriopora striata^ Goldf., C, arigulosa, 
Goldf., Scyphia obliquay Goldf., 8. perhisay Goldf., 8. paradozay 
Miinst., Asterias scutata^ Miinst., Cidaris Blummbachii, Miinst., 
C, marginatus^ Goldf., C. coronatvs, Groldf., Trigoma clavellata. 
Sow., Pecten syhtexbyriuSy Miinst., Terebratvla Jmcculenta^ Sow., 
T. pectunculiiSy Schloth., T. tetragonal Soem., Ammonites canali^ 
culatuSy Miinst., Am. Henriciy d'Orb., Am, EuchariSy d'Orb., 
Belemnites Royerianvs^ d'Orb., &c., &c. 

rV. — ^The calcaires pseudo-lithographiques, a Pholadomya 
ampla, pass into — 

V. — The highest terrains which extend throughout the 
northern part of the arrondissement, and are composed of the 
mames superieures k grandes Amm, plicatilisy et Pholadomya 
parcicosta. According to M. Beaudoijin "*^ this zone is nearly 
100 metres = 328 feet in thickness, and contains some beautiful 
crystals of the metastatique carbonate of lime, balls of calcareous 
marls, very analogous to the chailles of the Franche-Comt^, 
and probably on the horizon of those of PYonne. The fossils 
are not numerous, and those which retain their test have 
passed into a siliceous' condition. The leading specimens are 
Oryphoea dilatatay Sow., Pholadomya parcicostatay Ag., Trigonia 
davellatay Sow., Melania striatay Sow., Amm^onites plicatilisy Sow. 

* Balletin de la Soc. Geol. de France, m S^rie, t. xiy, p. 155 : 1842. 
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M. G. de Nbbville* divides his group of^Mames Oxford- 
iewnes et ecdcatre mameitx Oxfordien^' into six beds which, in 
descending order, are : — 

'6. — Mame jaunitre, argilense, assez ccMjuillidre, doimant du 
cement hydraulique, ciment de Molesmes, 10 metres. 

5. — Une assise d'un catcaire marneuXy gris de fuinee, alternant 
avee des lits mameux. 30 metres. 

4. — Calcaire mamo-compacte Oxfordien. Cette assise presente 
souvent, vers sa base, des cherts {chaiUes) siliceux bien 
distincts de cenx qu^on rencontre aussi accidentellement 
^ u> plus bas a la base du Groupe Corallien. 30 metres. 

^1 -^ 3. — ^Mames melangees d'un grande nombre de bancs lenticu- 
laires et de rognons de calcaire mamo-compacte d'un 
gris bleuatre. 15 metres. 

2. — Assise purement mamcuse, des marnes Ox/ordiennes propre- 
ment dites; composec de mames bleuatres, tr^s-coqiiil- 
lidres, k fossiles sou vent pyriteux. 15 metres. 

1. — Couche de Minerai defer hydroxide k Oolithes miliares, k 

Sangue calcaire et mameuse. Horizon geognostique 
'une siirete absolue. 3 metres. 
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M. Jules Mabcou f has shewn that Nos. 4, 5, 6, of M. de 
!N"ERViLiiE*s section are synchronous with his Argovien; Nos. 
2 and 3 with his Mames Oxfordien ; and No. 1 with the I'er 
de Clucy in the Jura franc-comtois. 

The Oxfordien is well developed in the adjoining department 
of the Haute-Mame, where, according to M. E. Eoteb,J it is 
divisible into — 

1. — Mames Ox/ordiennes supSrieures, 

2. — Mames Ox/ordiennes mcyennes, 

3. — Mames Ox/ordiennes in/irieures, ou mames bleues avec AmmO' 

nites biplex et autres petites Ammonites pyriteuses. 
4. — Mames Ox/ordiennes /errugineuseSy ou terrain Kellovien^ which 

contains a great number of fossils of this stage. 

The Jura of Haute-Sa6ne has been most carefully described, 
bed by bed, by M. Thibbia.§ In the lower portion are — 1st, 
brownish marls, very rich in "mineral de fer hydroxide oolithique," 
with Ammonites macroce/phalua. 2nd, blackish grey marls, with 
Ammiorvites Lamberii, Am, Mariod^ Am, dentatvsy Am, coronatus^ 
Rynchonella Thurmanniy Pentacrirms peutagonalis, &c. 3rd, 
argiles avec chaUles, or yellowish clay, representing the upper 
portion of the Oxford Clay, or the coizchea d'Argovie ou Argovien 
of M. Maecou. 

* L%ende explicatiye. f Lettres sur les roches du Jura, p. 163. 
X BlUl. Geol. Soc. France, tome Tiii, p. 582 : 1851. 

u M tome viii, 2e S^rie, p. 600. 

§ Statistique g^log. de la Haute-Sa6ne : 1833. 
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M. J. Thubmann, * ill his admirable essay, "sur les souleve- 
mens Jurassiques du Porrentruy," has described the Orfordien 
group in the Jura as it exists in Mont-Terrible. The division 
and palseontology of these beds agree substantially with the 
condition of things existing in the departments of Prance, just 
described. 

M. Jules Mabcou f has contributed a most valuable memoir 
on the Jura salinois, in which he has described the physical 
and biological contents of the Jurassic rocks in the Pranche- 
Comte. The same learned author has, likewise, in a later 
publication, a series of letters to my late friend Professor Oppel, 
compared the synchronism of the middle and upper Jura 
franc-comtois with corresponding formations described in the 
memoirs on the Haute-Saone, by M. Thibbia ; the C6te-d'0r, 
by M. de Nebville ; the Haute-Mame, by M. E. Boyeb ; the 
Meuse, by M. Ed. Piette ; the Moselle, by MM. Tebqxtem and 
PiETTE ; the Ardennes, by M. Piette ; the Cevennes by MM. 
Em. Dumas and Paul de Rouville ; and the lower Jura with 
the works of different English authors, — Professor Phillips, 
Mr. Edwabd Hull, and Dr. Weight. 

Dr. William Smith long ago divided his Clunch, or Oxford 
Clay, into the argillaceous strata, or Oxford Clay proper, 
forming the great mass of the formation and including sub- 
ordinate beds of yellow sandy Limestone, which he first found 
at Kelloway Mill, Wilts, and which he called Kelloway rock. 
Subsequent discoveries have proved that the distinction was 
correct, and that a classification of the upper beds of the group 
may be made by a critical study of their organic remains. 
Keeping steadily in hand the key that has helped us to unlock 
the sub-divisions of the Lias and Lower Oolites, let us proceed 
with the beds of the middle oolitic formations. 

Many years ago, during the construction of the Great 
Western Railway between Chippenham and Trowbridge, the 
lower beds of the Oxford Clay down to the Combrash were cut 
through, and an immense number of Ammonites and other 

* H^moires de la Soc. d'Hist. NatureUe, de Strasbourg : 1832. 

t Becherches g6oL but le Jura salinoiB, Mem. Soo. g^l. de France : 1846. 



207 

iBhells were obtained therefrom. The laminated clays of 
Christian Malford were likewise extensively worked for fossils, 
and from these Tarions sources of knowledge we learn that the 
Oxford Clay of Wilts may be thus divided into three zones^ 
taking the dominant Ammonite in each zone as characteristic 
of it. The following table explains the sequence of the J)eds 
in the Trowbridge railway cutting : — * 

LiTHOLOOT. Zones. Leadiko Fossils. 

CoraUine Oolite. 



I 

8 



"Soft yariegated siliceous 
sands alternating with 
calcareous grits and 
bands of siliceous 
sandstone containing 
shelly fi*agments; the 
beds full of oblique 
lamination, near Calne. 






"Dark bituminous slaty 
clay containing sep- 
taiia and veins of 
stone with large Am- 
monites ; the laminated 
days have the shells 
of Ammonites and 
other Molluscs well 
preserved, but much 
compressed as at 
Christian Malford. 






3 



i 



?5 



Busty, yellow-coloured, 
sandy Limestone, 
passing into grey, Kel- 
loway Mill and rail- 
way cuttings. Wilts. 
Scarboro', Yorkshire. 



Dark, drab, or bluish 
clav containing many 
noaules, having Am- 
monites for a nucleus, 
railway cutting, near 
Trowbridge. 



Ammonites 
Pebabmatus. 



Ammonites 
Jason. 



Ammonites 
Calloyiensis. 



Ammonites 
Maobooephaltjs. 



Ammonites perarmatus, 
Amm. cordatus, Amm. 
Lamberti, Amm. 
Sutherlandisa, Amm. 
Crenatus. 



Ammonites Jason, Amm. 
lunula, Amm. Begin- 
aldi, Ajnm. Comptoni, 
Belemnites ^ Puzosi- 
anus, B. abbreviatus, 
Acanthoteuthis anti- 
quus, Sepia, Loligo, 
Alaria armieera, 
Turritella muncata, 
Trigonia clavellata, 
Nucula Phillipsii, 
Ostrea deltoidea. 



Amm. calloviensis. Am. 
Gowerianus, Am. mo- 
diolaris, Am. Konigii, 
Ancylooeras callovi- 
cense, Isocardiatenera. 



Am. macrocephalus, 
Amm. modiolaris, 
Am. Gowerianus, 
Am. Chamusseti, Am. 
funiferus. 



Combrash. 



* A very good section of the Trowbridge cutting, carefully measured and 
accurately described by Bboinald Mantill, Esq., C.E.j was published in the 
Quarterly Jmumal of the Oeologiedl Society, VoL xvi, p. 810 : 1850. The lists oi 
fossils and description of new species by Professor Mobbi8> F.G.S. 

Q 
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l.^'Zone ofAfMnoniiea nuicrocephahu. Beneath the Kellowaj 
Bock^ in Wiltshire, there is a bed of dark bine claj containing 
many Ammonites and argillaceous nodnles^ having chiefly 
young Ammonites and other molluscs for their nuclei; this 
bed was well exposed in the railway cutting near Trowbridge, 
and J fortunately possess a very complete suite of the fossils 
collected therefrom* The clay was especially rich in Cephalopoda, 
as the following list shews : — 

Cephalopoda. 

Ammonites macrooeplialus, ScMoth, Ammonites Gowenanns, Bow, 
» modiolaris, Llhwyd, » Konigii, Sow, 

" Chamnssetii cTOrb, Belemnites abbreviatos, Mill, 

CONCHIFEBA. 

Trigonia dayellatay Sow. Modiola bipartitay Sow, 

Avicula expansa, Phil, Nucula Phillipsii, Mor, 

On the Yorkshire coast the Kelloway rock is largely 
developed and separated fii*om the Combrash by a bed of 
dark-bluish clay, more or less laminated, vaiying in thickness 
from four inches to six feet : this, the so-called ^^ clay of the 
Combrash," appears to represent the zone of Am. macrocephdhu, 
as it contains several species of shells which are raanely, if ever, 
met with in the Combrash, as Ammonites macrocephalus, Schloth., 
8<mguinolaria parmda, Bean., Cardium latum^ Bean., Opis 
triangvlarisy Bean., Belemnitis tomaiilis, Fhil.''^ The claws and 
carapaces of two Crustacea, Olyphcea rosirata, Phil., (7. Birdii, 
Bean., occur in round argillaceous nodules in this day at 
Cayton Bay, with Hemipedina Woodwwrdiij Wr., collected 
therefrom, and given to me by the late Dr. Mvbbat. 



* Sm^guinolaria parvula and Cardium latuim: — ^These yeiy doubtful Bpedes, 
founded on solitaiy examples, are reaJly unwortlij of being continued in any 
list of Combrash fossils. The first is no true Sang^uinolaria. Opia iriangularu. 
Bean, is hardly even a variety of Isocardia nilida, Phillips; it is not an Opia; 
and I have struck it out of my list of Combrash fossUs. AmmoniteM maerocephahts, 
Bchloth., is not peculiar to the clay, but is found much more abundimtly in the 
true Combrash oelow. The only chantcteiistio fossil, thei'^ore, is the apeoies 
referred to, BeUtimUes tomaiUit, Phillips; but I cannot refer it to any of the 
varieties of B. Oweni in which Prof. PhiuiIfs now includes B, iomaUUB — ^it oomea 
nearer to B. ahbrwialut. Note by J. Lscxsnbt, Esq. 
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n. — The 9one of Ammomtes caXUmmsiSy or Kelloway Bock, 
wfts first discoyered bj Dr. Williajc Sxith, at Kelloway 
Mill, Wiltshire, and afterwords in situ in the Castle Hill, 
Scai'borongh. This is the true correlative formation to the 
Mame$ caUovien/nes and Calcaires mameux, of Mr. Mastin, 
From this stone, in Wiltshire, I have collected : — 

CSPHAI«0P0DA. 

Belemnites tomafilis, PhU, Ammonites Dnnoani, Bow. 

AmmoniieB calloviensis, Sow, " athlets, PhU, 

» Gowerianus, Sow, n modiolaris, Llhwyd, 

» Ijamb^id, Sow, » Eonigii, Sow, 

- Hecticiu, Hari. « sablffivifi, Sow, 

1 Ghiillelmi, Sow, Ancyloceras calloyicense, Mot, 

Gasteropoda* 

Alalia bispinosa, PhU, Turbo elaboratus, Lye, and Mot, 

Littoima pimotora, 'Sow, Fleurotomaria granulata, Sow, 

COKCHIFEBA, 

Pboladomya acutioosta, Sow, Myacites reonrvuB, PhU, 
Astarte minima^ Phil, » deoussatns, PhU, 

1 carinata, PhU, » calceifonuis, PhU, 

Isocardia hunida, PhU. Greaslya perigrina, PhU, 

* tenera, PhU, Unioardium depressum, PhU, 

Nucula lacbryma, Sow, Cardium oognatum, PhU, 
Goniomya ▼. scsripta, Sow, » striatulum, PhU, 

Trjgonia davellata, Sow, Lucina lirata, PhU, 

« ooeiata, v. pulla, Sow, Cucullffla minima, Ltck, 

Bbaohiofoda. 

Terebratula omitlioeephala. Sow, Bbynchonella varians, Schloth, 

My old esteemed friend, J. Leckenbt, Esq., F.G.S., of 
Scarborough, has contribnted a valuable paper on the Kelloway 
Rock of the Torkshire coast,* and which I quote here as an 
important addition to my very imperfect notes on this formation 
in Wiltshire, It is seen in the cliff to the south of Gristhorp 
Bay^ the projecting point of Bed Cliff, and at the Castle Hill, 

* Quarterly /oumoZ of ihs Oeoloffieal Society. Vol. zr, p. 4 : 1850. 
Q 2 
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Scarborough, where a fine sectdon near the pier maj be easily 
and advantageonslj examined. It consists -of the following :-^ 

ft. In. 

A. Moderately compact irony Bandstone 1} feet thick, 

traversed by darkened veins of the same metaUio 
character; it contains Am. Konigii, Am. flexicoBtatus, 
Special to the bed Be^. fomatt7M 1 6 

B. Loose friable sandstones, without fossils 4 

C. Similar to A, but richer in organic remains, con- 

taining, besides those enumerated, Am. modidarts, 
A. OowerianuSj A. ChamusBeti, Pholadomya acuttcosta, 
Modiola pulchra, and Oryphfea dUatata, It is a more 
nodular cherty bed than A 1 6 

D. Compact almost unfossiliferous sandstone, sometimes 

an Animonite or a Belemnite in the large blocks ... 20 

The following is a catalogue of the fossils collected by 
J. Leckenby, Esq., from Kelloway Bock, of Yorkshire, with 
descriptions of some new, or imperfectly understood species.^ 

Cephalopoda. 

Ammonites sublsBvis, Saw. Ammonites putealis, Bean, MS. 
ordinarius, Bean, MS. » turgidus Bean, MS. 

" rugosus. Leek, gregarius ? Bean, MS. 

» Gowerianus, Sow. - lunula, Zieten, 

1 reversus, Simp., MS. Chamusseti, d'Orh. 

» vertumnus, Bean, MS. « lenticularia, PhU. 

» poculum, Bean, MS. » funiferus, PhU, 

» Chauvinianus, d'Orh, » hyperbolicus, Simp. MS. 

" alligatus, Bean, MS. " glabellus. Bean, MS. 

» Arduennensis, d'Orh. » conterminus. Bean, MS. 

H binatus. Bean, MS. » bix>artitus, Zieten, 

tf Konigii, Sow. - Baugieri, d'Orh. 

„ athleta, Phil. » flezicostatus, PhU. 

M gemmatus, PhU, Belemnites tomatilis, PhU* 

» Ghiillelmi, Sow. - Puzosianus, d^Orh. 

H Murrayanus, Simp.,T£S, a. >» hastatus, Blain. 

fi placenta, Bean, MS. a. » gracilis, PhU. 

u Lamberti, Sow, c. Nautilus hexagonus,. Sow. (h) 2. 

2foie.^-Of the foregoing list of AmmoniteB, one spedee Am. aUigatus ascends 
to the Calcareoufl Grit above. All the others (except Am. binatiu, of which a 
dwarfed variety is found in the Oxford clay,) are peculiar to the KeUoway Bock. 

(h) 2 Two species named above are found in the Calcareous Grit; and to the 
above list should be added Am. perarmahu and Am. hemeottaiue. The former 
also ascends to the Calcareous Grit. Am. puiedUs is a variety of Am. HecHctu. 
Note by J. Lbckenbt. Esq. 

• Quarterly Journal qf the Qeologieal Society. Vol. xvi., p. 4 : 1869. 
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Gastebopoda. 



a. Alalia bispinosa, Fhil, 
(ei)4.Natica, (a cast) 

6. Chemnitzia vittata (?) FhU. 
(imperfect casts.) 
Cerithium abbreyiatum (ks.) 
» Culleiii (ns.) 
h. littorina punctura, Bean, H8. 

b, t* omata, Sow, 
Turbo sulcostomus, Fhil. 



h. Turbo elaboratus, Lye, and Mor. 
Pleurotomaria guttata, Fhil, 

» arenosa,Bea;i,MS.(ai) 

b, " granulata, 8ow, 
a, » depressa, FhU, 

» striata, Beany MS. 

Patella P graphica, Bean^ lis. 
d. ActsBon retusus, Fhil, 

c, Dentalium annulatum, Bean, MS. 



Bbachiopoda. 

(e)5(.Terebratula omithooephala, Sow, Lingula IsBvis, MS. 
c, Bbynchonella varians, ScMoth, Discma (Orbicula) centralis, MS. 

Mr. Bean's Collection. 



CONCHIPEBA* 



b, GbTphsBa bullata, Sow, 

c, » dilatata, Sow, 

c, Anomia insaquiyalvis, Fhil, 
Ostrea canaliculata, Bean, MS. 
u procerula. Bean, MS. 



c. Avicula insBquivalTis, Sow, 

a. » ovalisy FhU, 

c. » Brammburiensis, FhU. 
» clathrata, Bean, MS. 

b, u rugosa, Ocldf. 



A peculiarly elongated a. Pinna mitis, FhU. 
smooth species approach- c. Modiola bipartita, Sow. 



ing VuUella, 
a striata, Bean, MS. 
c. Pecten demissus, FhU. 

b, » fibrosus, FhU, 

c. « yagans, Sow. 
c. » abjectus, FhU. 
c. '/ arcuatus, Sow, 
b, Lima duplicata. Sow, 

» PhilUpsii, d^Orb, 
notata, QMf. 



II 



c. H cuneata. Sow, 

" pulcra, FhU, 

a. Cucullssa eemula, FhU. 

b, u elongata, Sow. 

b. » clathrata, (ns.) 
" minima, (ns.) 

Solemya Woodwardiana, (ns.) 
e. Nucula lacr3rma, Sow. 

c. Trigonia costata, ▼. puUa, Sow, 
c, n elongata, Sow, 



(a {) PUurotomaria arenoaa is merely the well-preserved condition of P. 
gvMtxta, The test in the type of the latter has perished except the thick 
nodular portion upon the sutures, from whence its name. In the well-preserved 
arefioia the ^tt® appear less prominent by comparison with the highly 
ornamented diameter of the other parts of the iSbiell. Note by J. Lboksnbt, Esq. 

(d) 4 Natica Guerrei^ Deslongch, Note by J. Lecxxnbt, Esq. 

(e) 5 Terebratula Buckmani, Davidson. Note by J. Lxokxnbt, Es'|. 
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(c)3. Tiigonia clavellatta, Park. &. Astarte politula, Beany MS. 

c. n variety mnchless produced 6. Unicardium depressmn, PhiX, 

posteriorly, and with the 5. " sulcatum, Bean^ MS* 

tubercles crowded on the c. Isocardia tumida, Phil. 
anterior margin. h. » minima ? Sow. 

Ostrea undosa, Bean^ MS. 5. » nitida, PhU. 

Ostrea archetypa, Phil. « P claiissima, Btan^ MS. 

c. H Marshii, Scrw. c. Anatina undulata, Sow, 

h, Gardium cognatum, PhU. » vei'sicostata, Buvtg. 

b. " citiinoideum, Phil. h. Pholadomya acuticosta, Sow, 

u subdissimile (?) cPOrh, &. * ovuli<«, Sow, 

a. f Crawfordii, (ns.) « carinafaf GMf, 

Lucina lirata, Phil, h. Myaeites calceiformi«<, PhU, 

h. " crassa, Sow, h. * decussalus, Phii^ 

Corbis OYalis, PhU, h, • secivitoi'mis, Phil, 

" IsBTis, Sow, o. • recurvus, PhU, 

h. Astarie lurida. Sow, c. Goniomya, y. scripta, Sow. 

h, « minima, PhU. c, Gresslya peregrina, PhU* 

Cbustacea^ Annelida, &c* 

c. Glyphsea rostrata, PhU. Cidaris, imperfect fi'Sgrnenf^. 

c. Serpula intestinalis, PhU, Encrinital stems. 

Note. — ^The species mai'ked a, in the above list, occur also in the bed above» 
or the Oxford clay ; the letter h indicates that the species is found In the bed 
below, or the Cornbitish; p, that It is common to all the three deposits. 

Ths Zone of Ammonites Jason, — Dark-coloui'ed slaty sliales 
of the Oxford Clay, in paits xmcluons and bituminoas, and 
emitting a gas which bnrns with biilliancy wlien lighted. It 
contains moDy Belemnites and compressed Ammonites, with 
their white calcareous shell well preserved ; here, likewise, wafii 
fonnd Acanihoieuihis aniiqmts, Septa, and LoligOy with ink-bags 
attached. This is the division of the Oxfoi*d Clay which was 
80 long successfully worked by the late Mr. Williajc Buy, at 
Christian Halford, and from whence all the fine specimens 
that he distributed throughout the country were obtained. 



(c) 3 Trigonia cUweUata should not be inserted, as I have lately added thved 
new species of clavellated Tiigonia., including the form thus noted, whj«^ wiU 
be described and figured bj Dr. Ltcbtt in his forthcoming work oa the ffenna 
Trigonia. One of these is fiom a seam onlj quite lately explored and which has 
yielded Taneredia eurtanBota, Mya modnia, (dwarfs,) (TerrilUa acuta, not hiU^erto 
found in the Eelloway xock. Note by J. LacxixrBT« Esq. 
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Obphalopoda. 

AmmcmitM Jason, Eeinedoe, Ammonites fluotnos u s, PrM, 
u Ghiillelmi, Sow, » ooidatos, Bow, 

» Ck>mptoni, PraM, « modiolaris, Llhwyd, 

H Lonsdalii, Pratt, Belemmtes Pnzosianus, d^Orb, 

» Bri^hiii, Pratt, » hastatus, cTBlain, 

» Be^jinaldi, Mor. AcanthoteathiB antiquus, Pearoe, 

Gastebopoda. 

Turritella muricata, Sow, ALaria bispinosa, PhU, 

Alaria compositay Sow, » trifida, PhU, 

COKCHIVESA 

Gryphssa dilatata, Bow, Modiola bipaitita, Bow, 

Ostrea gregaria, Bow, Pholadomya deltoidoa, Boio, 

ATicola insdqtdyalvis, Bow, Nucula Phillipsii, Mor, and Lye, 
» oyalifl, PhU, » elliptica, PhU, 

The Zone of Ammoniies perai^maius,-— or lower Calcareons Grit, 
is the eqniyaleut of the ^^muines ferraginenses oolithiqnes k 
Am, cwAahiSy Am, perarmahiSy Am. oculaius, ioc^** of M, Mabtin. 
This formation is by most English geologists ^^ considered a 
subordinate member of the Coral Bag, though containing some 
fossils peculiar to itself, and being principally an arenaceous 
instead of a calcareous rock." With some continental authors it 
is the upper member of the Oxfordian stage, as having greater 
palseontological affinities with the other divisions of this group 
than with the coralline Oolite which rests upon it. 

It consists of a series of soft, variegated, siliceous sands, 
aJtemating with calcareous grits, and bands of siliceous Lime- 
stone, with fossils. The beds of Calcareous Grit are very 
irregular, and frequently present the phenomena of oblique 
lamination or current-bedding,* It varies in thickness from 
20 to 80 feet. In the bands of calcareous sandstone, fossils are 
plentiful, iliough generally fragmentary. This zone is well 
developed near Calne, Wilts; Headington Hill, near Oxford; 



* Memoirs of the GeoL Survey, Ezpl. of Sheet 13, p. &, by Mesars. Hull and 
Wkxtakul 
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Abingdon and Marcham, Berks ; Weymouth, Dorset ; &c. The 
following are the leading fossils I have collected from the first 
of these localities : — 

Cephalopoda* 

Ammonites perarmatas, Sow, Ammanites Lamberti, Sow, 

» cordatus, Sow, » Arduennexisis, tTOrh, 

" SutlierlaiidisB, Sow, » crenatus, Brug, 

Without making a special study of the Calcareous Grit it 
would be impossible to give a correct table of its conchifera, 
as our lists have for the most part been made from the Coral rag 
and Calcareous Grit taken together. Although the Ammonites 
I have named are found in the upper part of the Oxfordian, 
still I think that portion of the bed more properly belongs 
to the zone of Am, pei*armaiu8y than to the slaty bituminous 
shales of the true Oxford Clay on which it rests. 

COBALLIEN = COBALLINE OoLITE* 

The Corallien in the C6te-d'0r consists, according to M. 
Mabtin, of the following sub-divisions : — 

A. Oolithe coraHienne i Diceras et calcaire compacto. 

B. Calcaire fissile sub-oolithique et calcaire blanc k Polypiers. 

C. Calcaire gmmeleux compacte, calcaire k chailles et mames 

inf erieures 4 Olypticus hierogliphicus, Cidaris florigemma, Ac, 

The Coral Bag and Pisolite of Dr. William Smith is^ in part 
only, the equivalent of this stage^ which is so well developed in 
Wiltshire, Berkshire, Oxfordshire, Buckinghamshire, Dorsetshire, 
and Yorkshire, and forms such an important feature in the 
sedimentation of the Middle Oolites. During the Oxfordian 
age. Ammonites, numerous in species and multitudinous in 
individuals, crowded the seas Srom. which were deposited the 
middle Jurassic formations from the macrocephalus to the 
perarmatus zones of life ; but with the commencement of the 
coralline stage, on the study of which we now enter, a great 
change in the physical conditions of the bed of that sea seems 
to have taken place ; the comparative shallow water in which 
the Oxfordian Cephalopoda disported, was now changed into 



216 

a deep ocean in a slowly subsiding area^ — a condition of things, 
probably analogous to the coral sea within 30^ of each side 
of the equator in our day. The Jurassic waters were then 
studded with coral reefs, extending over an area equal to a 
great portion of modem Europe, as shown by the geographical 
distribution of the coralline formations, which stretch through 
England in a diagonal line from Yorkshire to Dorsetshire; 
through France, from the coast of Normandy to the shores of 
the Mediterranean, forming besides a chain extending obUquely 
through its central portion from the department of the Ardennes 
in the north, to Charente Inferieure in the south, including 
Savoy, the Hautes-Alpes, and Basses- Alpes ;. the Jura of the 
Haute-Sa6ne, and the Jura frunc-comtois, and the Swiss Jura 
chain throughout its entire length; from Schaffhausen on 
the Bhine, to Coburg in Saxony, and along the range of the 
Swabian Alps, and the Franconian Jura* The corallian, was, 
therefore, a widely extended formation, and appears to have 
been formed under conditions similar both in their physical 
and biological relations. 

The Ammonites that have hitherto helped us to determine 
the limits of the Jurassic formations are unfortunately rare in 
the corallian strata, and we must seek among the leading fossils 
of these beds for other genera, whereby to ascertain their 
correlations; fortunately we find excellent substitutes in the 
Corahy Echinidca, and certain genera of Mollusca so abundant in 
the different stages thereof. Examined by this test the corallian 
terrains in France, Germany, and Switzerland admit of a 
division into 'three zones, which, in descending order, may 
be thus defined : — ^The upper zone consists of fine white earthy 
or siliceous limestones like chalk, with numerous species of 
NerinoBO,, and Diceras arteiina, which cha2*acterize it. The second 
zone is remarkable for the large number of corals it contains, 



and which form a Madreporic Limestone; in fact, the fossil 
reefs of a coral sea. The third zone contains many Echinoderms, 
among which Cidaris florigemma and OlypUcus hderoglyphicus are 
conspicuous; the spines of Oidaris jUytig&mmia alone forming an 
excellent leading fossil when the test is absent. 
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ZONBS OF THB 
COBALLINE OOUTE. 



Leading Fossils. 



Calcaires & Astartes. 
Calcaires & Nciinees. 
Calcaires k Diceras. 


I. 

Nebikaak 
Zone. 


Astarie mi/iima, Exogyra Brufi' 
trutana, Nerinaoa Brunirutanaf 
N, Calyjpso, Diceraa arietiaa. 


Oalcairefl compactes et 
sub-oolitliiques ayeo 
caloaire i Polypiexs. 


II. 

CORAT. 

Zone. 


Thecosmilia anntUarUf Styh'na 
tuhtt^t/eray MontHvoltia di^jxnr^ 
laastrcBo explanata, ThpmtUU" 
troea arachnoides, T, concinna, 
Gosmo8eri$ irrudiara. 


Calcaires gnuneleuz 

oompactes. 
Terrain k Chailles. 
Maznes inf Genres. 


ni. 

ECHINIDIAN 

Zone. 


Cidaris fiongtmrnp^ C Blumen^ 
hachiiy Heitiicidarls crenulo.rl8j 
C, eorotiata, Echinv^ perlatv.a. 
Glyptic aa hierogiyphieui, 
MilUi^icrinus echniatua. 



Of these three zones we can correlate the Coralline Oolite, 
Coral Bag, and Pisolite of Smith with 11. and m., hut the 
Superior, or Nerinsean, zone is absent in England* 

M. G, de Nbeville* divides his groupe Corallien of the 
Cdte-d'Or into eight formationfl, which^ in descending order, 
are as follows : — 



CI 



8. — Calcaire a PtSroceres. Caloaire janne, a points verts, 

sableiix, renfermant quelques minces bancs de mames 

sablenses. Caracterise pai' le Pterocera Ooeani, 
Calcaire a Astartes. A la base se troave un banc mamenz. 
Calcaire d NSrinces. Calcaire blanc mat, k p&te fine, 

crayeuse, ooUthiqne, renfermant beanooup de K^rineea. 
Oolite ix>rallienne, form^e de gros grains oolithiques, et 

pisolites oblongues, soudees x>^ ™i oiment calcaire 

tr^-Bolide. 
Calcaire compocte etpiquetS corallien, Calcaii-«kCompacte, i 

p&te fine, k fond blano grislLtre piqaet§ de petites taohes 

rondes roa88ati*es. 
Calcaires fissUes et suh-oolithiques coraUieiis, 
Caloaire Madreporigue, Calcaire blanc-grifiiiire oompoei 

en grande putie de coraux. 
Caloaire com/mcte inferieur grumeleuai eoraUten, Tres- 

f ossdlif dre, riohe snrtoat en dibris de grasses Apiociinites 

et d'Oursins. Renfermant en quelques points de 

jiombreux cherts {chailles) siliceux. 



7.- 
6.— 

5.— 



4.— 



3.- 
2.. 

I.— 



This classification differs fix)m that of M. Mabtin, (p. 145.) 
The Calcaire a Pieroceren (8) is grouped with his Elmm^ridien ; 



* Ijegende expUoative de la carte gtelog. du Depart, de la Cdte-d'Or : 1868. 
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the Calcaire a Aitarte§y (7) and Calcaim a Nerin^ (6) forming 
his S^nanien^ and the stages (5^ 4y 3, 2, 1) constituting his 
Corallien. The &ot8 are the same, the grouping alone being 
different. 

M. THiBSLif has given an admirable description of the 
petrography and stratigraphical relations of the Jurassic Bocks 
in the Haute-Sadne, which adjoins the Cdte-d'Or^ and fix>m his 
memoir we learn some important details on the Corallien of 
tiiat department;^ and which I quote. 



I 

I 






a, Calcaire on pen mameux> gris&tre, aveo AitarU minima* 
6. Mamegrise. 

0. Oaloaire un pea mameux, Bchistonx et griB&tre, avec AatarU 
mtniitut, Exogyra Bruwtrutana, 

d, Mame grise. 

e. Calcaire un pea mameox, schisteox et gria&tre, aveo AttarU 

minima, Trigoina sujprajurentia. 
/. Calcaire giis&tro, oom];)acte, avec A^larU, Ostrea, Apiocrinus, 

0. Calcaire compacte, giiBatre, aveo Oolites miliares et NeriMa 

le. 



'^^ \ ^' Calcaire blancMtre, oolithiqu< 









c — Calcaire dit Vetffenne oa pierre blanche, avee OoUtee caxmabines 
avec Nerinea BruntnUatia, Diceras arietina, Calamophyllia^ 
laastrnea, 
, — Cakaiie jaaBitre^ avec grasses Oolites. 






I 






a.*— Calcaire oompacte. 

h, — Calcaire compacte, trds-oolitbiqae, avec coraox siliceox. 

€, — Calcaii'e compacte, grisatre, avec entroques et coraox. 

(i. — Calcaire compacte, alternant aveo des couches de oalcaires 
mameux, avec entroques et coraox. Serjnda grandis, 
Theco8milia anntdaris, Stylina tubulifera, Montlivaliia 
diapar, IsaetrcBa exf^lanata, ThamnaMnea arachnoidea. 







-i 






a. — ^Argile ]aime, sillcease, avec chailles ggodiqoes et Hemiddaria 
crenulariSf Pedina auMcevis, Cidaria Blumenhachii, C. 
Parandieriy C, florigemma, C. coronata^ Echinua perlatiu^ 
Glypiima hieroglyphicaa, Apiocrinua Eoiaayanua, MiUe-- 
ricrinua MiUeri, M, roaactua, i^ 



t Statistiqoe gtelogie de la Haote-Sadne : 1833. 
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From these sections we observe that the three zones already 
described, are present in the departments of the C6te-d'0r and 
Haute-Sadne, and extend into those of the Donbs and Jura, as 
shewn in M. Mascou's memoir on the Jura salinois ; the npper 
zone attaining a considerable development in that region. M. 
Mabtin'b cabinets contain a very fine series of fossils from all 
the three divisions. Many of those from the Echinidian and 
Coral zones were forms well known to me, from their specific 
identity with some of the Dchinidse and Anthozoa of our own 
Coralline Oolite. I was not unfamiliar with the large Nerinseas 
and Diceras from the upper zone, as M. Etallon had, several 
years ago, sent me a very fine series of MoUusca and Polypifera 
from the Dic^ratien zone of the environs of St. Claude in the 
Haut-Jura. 

Coralline Oolite. — ^This important member of the English 
Oolitic system was described by Dr. William Smith as "Coral 
Bag and Pisolite," and by Conybeabe and Phillips as ^^the 
Superior or Oxford Oolite with Calcareous Grit and Sand, 
forming the lowest beds.'' It comprises a series of strata from 
one to two hundred feet in thickness, ranging obUqnely north 
and south from Weymouth, in Dorset, and passing through 
the counties of Wilts, Oxon, Berks, and Bucks to Yorkshire, 
where it is well developed and exposed. Near Calne, Wilts, 
it consists of — 1st, Calcareo-siliceous or Upper Calcareous Grit, 
imderlaid by a band of 10 feet thick of ferruginous clay ; 2nd, 
Coral Bag composed of thick- bedded oolitic freestones and rubbly 
Oolite, about 80 feet, resting upon irregular beds of rubbly 
Oolite, 40 feet thick, containing corals; 3rd, Clay and fissile 
Oolite, 40 feet, containing the tests and spines of numerous 
Echinidse, as Cidaris flcrigemma, Hemicidaris intermedia, 
Psefiidodiadema versipora, &c.; and, 4th, Lower Calcareous Grit^ 
consisting of sand, with beds of calcareous grit and impure 
Limestone, containing large Ammonites perarmatua, and Star- 
fishes, Asiropecten rectus, — ^this formation passing into and resting 
upon the Oxford Clay. The Coral Bag freestones, representing 
the middle zone, are well seen at Calne : the corals, at Steeple 
Ashton, and the beds with Echinoderms, representing the 
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lower zone^ near Calne and Ljnham. Everywhere the coral 
rag or middle zone has the character of being an ancient 
coralline 6ea*bed, interposed between two arenaceous deposits^ 
(the upper and lower calcareous grits,) and is remarkable for 
the vast assemblage of reef-builduig polypifera, and the tests, 
spines and debris of Echinidad it contains compared with the 
small proportion of Mollusca found with them. 

Steeple Ashton, Wilts, was long a famous locality for corals. 
The surface of the fossUiferous beds of the Coral Bag were 
there exposed in many fields, and the corals annually turned 
out by the plough were exposed to the air and weathered. I 
have collected the following species from this locality : — 

COBALS FBOM StEEPLE AsHTON. 

Stylina tubulifera, PhU, Goniocora socialifl, Roem, 

II Delabechii, Edw. & Haime, Isastreea explanata, OMf. 

Theoosmilia annularis, Keferstein, Thanmasinea arachnoides, Park, 
Oalamophyllia Stokesii, J^c^ii;. <j& J?at7n«. » concinna, OMf. 

Cladophyllia Conybeaxii, Ed, <k Haime, Comoseris iiradians, Edw, db Haime, 

The Coral Bag at Fia^rringdon, Berks, consists of irregularly 
bedded coralline Limestone, with beds of clay intercalated 
therewith; the corals are, for the most part, species of 
Thamndstrijeay Thecomiiliaj and Isasi/rcea^ &c., lying in the 
position in which they grew in the lagoon of the coral sea. At 
Marcham, Garford, Fyfield, and Bradley, near Cumner, there 
are several quarries of this rock. At Headington, a good 
section of the whole series is obtained. *' The formation here 
divides itself into a lower and upper series. The lower beds 
are of the more usual description, and are well shewn in a 
quarry 100 yards south of the Windmill, near Workhouse 
Farm. They are formed of enormous quantities of fragmentary 
corals, besides Conchiferay in great abundance. The corals are 
of the genera Thecosmilia and Isasi/rceay &c., and are generally 
imbedded in thin coatings of clay. In this section the thick- 
ness of the rock is 12 feet, and at the base we find the soft 
brown sands of the lower calcareous grit. Further to the 
north-east we find the higher beds of the coralline Oolite well 
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exposed in quarries at the base of the Eaxniueridge day; 
they consist of coarse oolitic Freestone^ yielding large blocks of 
bnilding stone, which has been extensively used at Oxford for 
buildings later than the fifteenth centuiy. This Freestone is 
12 feet thick, which gives a total of 25 feet for the Coral Bag in 
this locality.'* * 

The coralline Oolite is weU developed and admirably exposed 
near Malton, Yorkshire, where large quarries of compact thick- 
bedded freestones are worked, near the town, and yield a rich 
hai'vesfc of organic remains. A beautiful fine-grained building 
stone, containing much siliceous matter, is extensively quarried 
near Hildenley, for church decoration, fii*om which Sir C. 
Strickland, Bai*t., whose prox)ei-ty it is, has collected a very 
fine series of fossils, ^.t Hackness, Ayton, and Seamer, near 
Scarborough, there are many exposui-es, from whence the 
madreporic beds of this formation are extensively raised for 
road material ; they consist of old coral reefs, in beds of from 
10 to 15 feet in thickness, composed of layers of crystallized 
coral rock frnm 18 to 24 inches in thickness, largely consisting 
of Tliamnasii'cea concinna, Goldf., and other Anthozoa^ each 
layer being separated from the others by rubbly clay and mud. 
The largest quarry is near Ayton, another is near Seamer, and 
others are in the neighboui*hood of Wykeham and Brompton* 
The Ayton quarry, which may be considered as the iype, 
contains large nodulated masses of madreporic Limestone, the 
beds composing it having an irregular undulating surface* 
The corals appear to have grown in areas of depression in the 
coralline sea, for the rook consists of large masses of a very 
hard and highly crystalline madreporic Limestone, forming 
nodulated eminences and concave curves in beds of fr*om 12 
to 18 inches in thickness, a stratum of yellowish clay filling up 
the hollows, and forming a horizontal line in the stratification 
of the bed. A stratum of nodulated crystalline Limestone is 
covered by a layer of clay, and thus the rock is made up just 



* Memoin of the Qeol. Snrr. The Geology of ptxts of OzfordBhire and 
Berkahire, (Sheet 13,) by Edwabo Huu*, B.A.« and Williak Whttakss, BX: 
1861. 
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as modem reefii are filled in by the erosion and fracture of 
the outer walls of the reef; the accumulation of the debris 
being ground down to mud and sand and washed into the 
interstices^ and plates^ and branches of the polypes that are 
building other parts of the living mass* The Ayton reef is 
exposed to about 10 feet in section^ and rests upon another 
reef forming the floor of the quarry, and which descends many 
feet deeper. The corals are perforated by boring shells 
Oasti'ochcena, and numerous Molluscs that nestled in the creeks 
and ci*annies of the lagoon are here entombed as they died. 
Of these Phasianella striatay Sow., Pecten, vemineus. Sow., Pecten 
lensj Sow., Turbo muricata.y Sow., are most conspicuous ; besides 
numerous other shells as Chemnitzia, Nerhusay and other genera 
of the family PyramidaUdcSy that had their home in the lagoons 
of the coraJ sea. The following species collected from the 
coralline Oolite of Yorkshire, are preserved in the Museums 
of York, Scarborough, and Whitby, and likewise in the cabinet 
of J. Leckenbt, Esq. : — 

Anthozoa fbom the ConAXLiNE Oolite. 

Montlivaltia dispar, Phil, Stylina tubulifera, PhU, 

Bhabdophyllia Phillipsii, Ed, dk Haime, IsastraQa ezplanata, GMf, 

Thecosmilia annularis, Flem, Ck>smo8eri8 irradians, Edw, AHavme, 

ThamnastrfiBa concinna, Gddf, Isastnea insaqnalis, Phil, 

tf ai'achnoides, Park. Cladophyllia Ck>nybeani, Edw, 

The following list of Cephalopoda has been made for this 
paper by my excellent friend John Leckenbt, Esq., F.Q-.S., 
whose accurate critical knowledge of the Paleontology of the 
Yorkshire Oolites is unsurpassed. He has likewise kindly added 
a list of the MoUusca foimd in the Coral Seefs around Scar- 
borough : — 

Cephalopoda 

F&imd in the Coralline OoKte of Yorkshire* 
Belemnxtes abbreviatus, MUl, Ammomtes Goliathiu, d^Orb* 

Nautilus hexagonus 8im, » perannatos, Sow* 

AmmoniieB plioatilis/ Sow, » oordatus, ) 

tf WilliamBoni, PhU, » yar. ezcavatus / 

^ (syn.) Arduennensis, (f Or&. 

* Not found in the oalcareous grit below. 
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Cephalopoda 
Obtained in the Calcareous Qrit of Yorkshire. 

Belexxmites Hastatus, de Blain, Ammonites perarmatus, Sow, 

" abbreviatus, Mil, « » var. 

Nautilus Hexagonus, Sow, » athleta, Phil. 

Ammonites Williamsoni, Phil, » cordatus, Sow, 

» (syn.) Arduennensis, cTOf^. « « v. excavator, i9ti;, 

" Vemoni, Phil. « » v. Tertebralis * 

" Bakeri, Sow, » » v, ScarburgensiSy 

» convolutus omati, Quenst, [F. and B, 

" » parabolis, » » canaliculatus, Munsi, 

" Goliathus, d'Orb, 

Ammomtes Solaris^ p. 4, Fig. 29, Phillips^ Geo. of Yorkshire, 
must have found its way into the collection of the Scarborough 
Philosophical Society by accident. It is from the Lower Lias 
of the south of England, and may still be seen in the Society's 
Museum. 

Am. Williamsonif Phil., = Am. Arduennensisy d'Orb., is found 
from 1 inch to 16 inches in diameter, and the same observation 
applies to Am. cordatus. Sow. 

List of Mollxjsca ih the Coral Beefs. 

Gastebopoda. 

Turbo fnnioulatus, PhU, Nerita bellulata, Bean. 

TrooHotoma temata, PhU. Neritopsis Guerrei, Bed. 

Littorina muricata, Sow. Cerithium limeeformis, Boem. 

Phasianella striata, Sow, NerinsBa fasciata, Voltz. 
Natica Clymenia, d'Orb, » fusiformis, d'Orb. 

Nerita IsBvigata, Sow, Troohus tomatilis, PhU. 

CONCHIFERA. 

Exogyra mima, PhU, Area qnadrisulcata, Sow. 
PlaonnopsiB insBqualis, PhU. » temula, PhU. 

Pecten vagans, ▼. sub-fibrosiis, Sow. CucuUsea pectinata, PhU. 

Myoconcba texta, Buvig, Astarte rbomboidalis, PhU. 

Modiola Lycetti, Whit. Sowerbia triangularis, PhU. 

» indusa, PhU, Gkutrochsna Moreana, Buvig. 

The beds of clay, with Echinidae^ forming the 2k)ne of Oidaris 
Jlorigemma occur at Calne and Lynham, Wilts, and at one 
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time yielded a large number of beantifiil specimens ; the clay 
in which the Urchins were found formed the bottom of the 
quarry; unfortunately this rich mine has become flooded, and 
the fossiliferous beds are now under water. The following 
species were collected many years ago from this zone near Calne. 

EOHINODEBMATA. 

CidariB florigemms, PhU. Holectypus oblongiu, Wright, 

f Smithii, Wright. Pygaster umbrella, Lamarck, 

Hemicidaris ixitennedia, Flem, EchinobiissuB dimidiatus, PhU, 

Pseudodiadema hemisphflBricum, Ag, » scutatus, Lcmyarck, 

1 vendpora, PhU, Clypeus subulatus, Yotmg and Bird, 

» radiatum, Wright, CoUyrites bicordata, Leshe, 

« mammillaiiam, Eoem, Pygixnu pentag^nalis, PhU, 

Hemii>edixia corallina, Wright, " Phillipsii, Wright. 

m tuberculofla, Wright, - Blumenbachii,£ocA <£;i>unA» 

Glypticus hieroglypbicuB, Gcldf, - Hausmanni, » 

Stomechinus gyratus, Ag, MillericzinuB echinatuB, Schhth, 

Acrosaleiiia decorata, Haime, 

The Coral rag, and beds with Cidcma florigemmay and 
Olypitcua hieroglyphicus, constitute the two divisions of the 
Coralline Oolite in England^ and represent the two zones into 
which M. Mabtin divides the Oorallien of the Cdte-d'Qr. The 
upper zone^, included in M. de Nebyille's section of groupe 
oorallien, in descending order, includes calcaire k N^rin^es, 
calcaire k Astartes, and calcaire 4 Pteroc^res, — ^the two first 
form M. Mabtin'b 

S£quanien. 

This group is composed, according to our author, of — 

^Calcaires mamo-compaotes i Aitarte minima, 
Calcaires mamenz k TerehrattUa humeralis, 
QtKXUAltTSN. < Calcaires diirs on blancs orayeux k Nerinoea Bruntrutana, 
I Calcaires blanch&tres k Oatrea solitaria et Hemicidaris 
[^ diademata. 

These terrains are considered by some to belong to the upper 
division of the Corallian, and by others to constitute a distinct 
formation intermediate between the Oxfordian and Kimmeridge 
stages. The S^quanien is largely developed in several depart- 
ments of France, especially in the Franche-Compt^, comprising 
R 
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the Haute-Saone, Doubs and Jura. As this region was formerly 
inhabited by a powerful Celtic race, the S^qnani, their name 
has been given to the group. M. Thtjbmann * described these 
beds as they are seen at Mont-Terrible, — 1st, as Calcaires a 
Astartes, Calcaires compactes, k cassure concho'ide, avec Aatarte 
minima et tres-peu de fossiles, 20 metres in thickness; 2nd, 
Calcaires a Nerinees, Calcaires blancs, compactes-concho'ides, on 
crayeux, avec Nerin^es, 20 metres; 3rd, Oolithe CaraUierme, 
Calcaire oolithique, cannabines on pisaire in^gal, souvent sub- 
cr^tac^; relief snperficiel de la decomposition des oolithes 
presentant &^qnemment une concentricity remarquable, avec 
Nerincea Brv/ntrutanay Diceras arietinay &c., 6^ metres. This 
anthor erroneously considered them to be synchronous with the 
English coral rag. 

M. TniBKiAt in bis description of the Jura of the Haute- 
Sa6ne followed a like division of the S^quanien, as may be seen 
in his section given at p. 217. M. Jules Mabcou]: has described 
these strata in his groupe "S^quanien, Kimm^ridien et Port- 
landien" and establishes the synchronism of the S^quanien or 
Groupe de Besan9on with the Calcaire a Astartes of the Haute- 
Mame, the Meuse, the C6te-d'0r, and Haute-Sadne, in his 
Roches du Jura. § 

M. Etallon II divides the Terrain Jurassique Sup6ideur into 
two stages, — 1st, Calcaire Corallien. 2nd, Diceraii^n. The first 
are the rocks that belong to the coral rag, and have been already 
described : the second represent that portion of the Sequanien 
which is characterized by Nerinees and Diceras, '*Les Diceras 
se trouvent en immense quantity ; c'est de beaucoup le fossile le 
plus abondant, et parmi eux domine le Diceras Milnsteri, Goldf. 
Diceras sfpedosay Goldf., est aussi tres-commun, mais sa grande 

* Essai sur les Sonl^yemens Jurassiqnes da Porrentray : 1882. 

t Statistiqae g^log. de la Hante-Sa6ne : 1833. 

X Beoherches sor les Jura salixiois, p. 116 : 1846. 

§ Les Roches dn Jiira, p. 174 : 1860. 

II Esqtiisse gtol. da Haat-Jnra, p. 47 : 1857. Statistiqae g^log. da Depart, 
de la Mease: 1862. 
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taille ne permet de Pobtenir que rorement entier. L'oolithe 
n'^tant pas sp^dale k cette sub-division, j'ai era devoir adopter 
le nom de Dic^ratien." 

M. BuviaNiEB, in 1852^ and M. Ed. Piette, in 1857, have 
made important works on the department of the Mense, the 
"Calcaire a Astartes de Verdun" form6 k la partie sup^rienre de 
calcaires blancs crajenx, qnelqnefois gris mamo-compactes ; et k 
la partie infi^rieure d'argiles grises on jaun&tres assez passantes, 
avec Osirea Bruntrutana^Astarte minima^ Melania si/riaia, Ceromya 
vnfiaia, Gardium Buvigineri. This formation attains here a 
thickness of 130 metres and rests npon the coral rag de St. 
Mihel, consisting of white chalky Limestones of great purity, 
containing Nerinoea Bruntrutana, JV. nodosa^ and Diceras arietina 
in its upper portions; Ostrea gregaria^ CidarU Blumenbachii, 
Hemdddaris crenAdariSy Thamnastroea affinisy Caiamophyllia flaieU- 
Iwniy and Cal. artictdasa in its lower division. The coral rag 
attains a thickness of 180 metres = 400 feet. 

S^QUAKIEN. 

The Sequanien or Nerincen zone, which forms so important a 
member of the Oorallian series in France and Switzerland, is 
not represented in England. The fine white Limestones, for 
the most part, composing these rocks are formed of the debris 
of coral-reefs that played so important a part in the seas of the 
upper Jurassic epoch; and if strata synchronous with those 
forming this stage ever existed in our area they have been 
eroded and subsequently removed from English soil by denu- 
dation. This fact affords a good illustration of an observation 
previously made in reference to the existence and development 
of different zones of the Lias and Lower Oolites. In some 
localities, for example, we find certain terrains largely thickened 
and containing few characteristic fossils ; in others the zone may 
be absent, or present and feebly developed, and the thin rudi- 
mentaiy beds composing it may be largely charged with their 
leading shells ; so that in studying the Jurassic formations, with 
a view to establish their synchronism, it is on the paleeontology 
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of each stage, more than on its lithological character and physical 
development, that we must depend for a true determination of 
its age and correlation. 

KlMM^BIDIEN = KiMMERIDGE ClAT. 

The upper Jurassic rocks present a greater diversity of character 
in different regions than the members of the middle and lower 
divisions, and the difficulty of establishing the synchronism of 
their several stages increases in our ascent from the Coral Sag 
to the summit of the Purbeck series ; several reasons mav be 
given for this, but our chief obstacle is the want of a better 
classification, and more detailed study of the £immeridge clay 
and Portland formations of England^ and this is the reason for 
my reticence regarding the correlation of some of these deposits. 
M. Martin defines I'^tage Kimm^ridien thus : — 

KiMMtRiDiEX ^ ^^^rn^s ^^ calcaires mamo-coxnpactes k Oatrea virgula, 

' \ Calcaires a Pt^roc^ren avec quelques Ostrea virgwa, 

M. G. de Nerville* includes the calcaire k Pt^roceren in 

his groupe corallien of which it forms the uppermost terrain, 

and thus defines it ^^ Calcaire a Pteroceres, Calcaire jaune, k 

points verts, sableux, renfermant quelques minces bancs de 

mames sableuses, caracterises par le Pterocera OceanV^ The 

marne's k Ostrea virgula he makes the base of his groupe Kim- 

, mWdien et Portlandien, and describes as "marnes blanchfitres 

renfermant une grande quantity de Gryph^es virgules, Terre a 

fours.^^ In the Haute-Sa&ne M. Thirria unites the two in 

one group, as '^calcaires et mames a Gryph^es virgules," and 

describes as mame grisatre, divisce en plusieurs assises par de 

minces bancs de calc. marn. avec Ammonites gigas. Nautilus 

gigantevsy Pterocera Oceania Pholadomya proteiy Ceromya excen- 

iricay Ceromya inflata^ Exogyra virgula, Exogyra Bruntrutana, 

Ostrea solitaria^ Nerincea grandiSy Nerincea cylindricay &c. These 

beds form the groupe de Porrentruy of M. Marcou in his Jura 

sallnois, and they are les argiles a Ostrea virgula de LoxeviUe, 

of M. E. PiETTE, in the department of the Meuse, and are 



* Legend^) explicative de la carte g^log. da Depart, de la Gdte-d'Or : 1858. 
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defined as ^'axgiles oompos^es d'altemances de mames grises 
on blenes avec intercaUations de calcaires blancs gris&tres ou 
jaunfitres avec Ostrea virqula, Oittrea spiralis, Pterocera pontiy 
Ammonites nucleus, Trigonia supra-jurensisy &e/' These strata 
have a thickness of abont 80 metres. 

M. Thubmann makes this gronp his second division^ or ma/mes 
Kimm^eridienneSy and which he defines as ''mames jann&tres et 
calcaires mamo-compactes, gmmelenx^ avec exogyres et nom- 
brenx fossiles, k I'^tat de monle int^rienr^" and in his later 
letters on the Jura considers the thickness of these mames to 
be 85 metres. 

During the formation of the Great Western Railway by 
Wotton Bassett a section of the Kimmeridge clay was made, 
and fix>m this I obtained some of its characteristic fossils, as 
Ammonites dedpiens, Am/m. wAitaMlis, Plewrotomaria reticuiatay 
Ostrea virguUiy Ostrea deltoidea, &c. This formation is, however, 
feebly exposed in Wiltshire. Near Farringdon, Berks, it 
consists of a dark blue or olive-coloured clay, with sandy or 
calcareous bands containing fossils, and is overlain by the 
Sponge gravel beds of the Lower Greensand ; and at Oulham 
by the blue laminated clay of the Gault, containing Ammonites 
interruphis. At Headington Hill it is seen in position resting 
upon the Coralline Oolite, and here contains Exogyra virguia, 
Ostrea deltoideuy Rhynchonella inconstanSy Ammonites hiplexy with 
large bones of Dinosaurians belonging to the genera Pliosawrus, 
Ichthyosaurus and Steneosaurus. 

The fine section on the Dorset coast, between St. Alban's 
Head on the east, and Gad Cliff on the west, embracing its 
type locality — Bjmmeridge Bay, affords a magnificent exposure 
of this formation, which is best seen by sailing along the coast ; 
near the shore it forms the lower portion of the cliffs, and 
consists of dark blue bitimiinous clay, overlain at Swyre Head 
by Portland sand and stone. 

POBTLANDIEN = PORTLAND OoLITB. 

M. Mabtin defines these terrains as — 

[ a Calcaires mameux ct mamo-compcK^tes d Trigonia 
PoRTLAKDiEK. ! Bolotu^Mts ct Pinna supra^juren^is, 

\ h Calcaires luamo-compactea i Arnm, g%ga$. 
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M. G. de Nebville* likewise divides this groupe Porttandieoi 

into — 

a Calcaires jaun&tres, compactes, brechiforms en bancs 
§pais perfores d'une infinite de irons sinueux et 
lisses 30 metres. 

h Calcaire mamo-compacte, de couleur jaune nankin, 

crible do dendrites noir^tres par petits bancs ... 20 » 

M. MABCocrf includes these two bancs in his Calcaires de 
Salins^ and M. Thibbia | enumerates the following beds in his 
Calcaires Portlandiens in the Jura de la Haute-Sa6ne : — 



<0 
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a Calcaire compacte, gris-jannatre 

h Calc. Inmachelle 

c Calc. avec Neri/nea 

d Calc. grislitre 

e Calc. avec Nerinea 

/ Calc. grisatre en plaqnettes 

h Calcaire mamo - compacte, gris-blancMtre en 
bancs pen ^pais, s^par^s par petites couches de 
mame gris&tre avec Exogyra virfftda, Trigonia 
concentricay Terehratula 

i Calc. avec fragments de Trichites 

k Calc. compacte non-fossilifdre... 

J Calc. blanc-grislLtre avec Nerinea 



1 




1 



60 
18 
20 
10 
16 
30 



10 

5 
3 



00 
15 
00 
00 



In the department of the Meuse the Portlandien is well 

« 

developed, and has been described in detail by M. Buvignieb 
in his' Statistique geologique ; and, subsequently, by M. Ed. 
PiETTE, from whose memoir we learn that the Portland terrains 
are described as ^^ Oolite du Barroia^*^ and appear to resemble, 
in physical and palseontological characters, the Portland Oolite 
of England. The group is divided thus : — 

a Sous^groupe mp&rieur dea calcaires de BrtUon^ iormik 
de calcaires compactes, d'un gris verd^tre, avec 
intercallations de bancs d'Oolithe vacaolaire et de 
calcaires Inmachelliques appeles roclies fromtelles; 
et anssi contenant des bancs de calcaires snb- 
compactes dolomitiques ; avec Anomya supra- 
Jurerms, Phdadomya Barrensie, Trigonia gibhota, 
Mdania crenulaia, Ddphintda vivauxea, Certthitun 
DammarieTisef &c 40 , 00 



* L^gende explicative : 1853. 

t Boches dn Jura, p. 162 : 1860. 

X Statistlqne g^log. de la Haute-Sa6ne : 1833. 
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h Sou8-graupe mayen dea etUoairea de Ligny; ionak de 
calcaires trds-dures, oompactes, cribUs de oaTit^s 
irregulidres et appelS calcaires caries, ayqq Ammonites 
gigas, Cerithiwn wpracattaHhn, Osirea virgtda 9/S , 00 

c 8ou6-ffraupe in/Meur de$ calcaires blancs et argiles 
hlancJies d^AuherviUe; form6 d'altemance de bancs 
de calc. blanc, crayeux, gris ou meme jaiin&tre, et 
d'argilo de m^me couleur; aveo Oatrea virgula, 
Trigcnia gibhoaa, Lima argonnensiSf Pholadomya 
aaUicoatay Panopoea Voltzii, Ammonites gigaa, &c. ... 60 , 00 

M. Thubhann * has described the Calccdre Portland/ien in the 
coupe du Baling pres Porrentruy, where it attains a thickness 
of 20 metres^ and consists of — 

a Calcaires compactes, mamo-compactes on oolithiques. Cassure 
sub-Gonoho'idale. Cobesiozi moyenne. Couleurs daires trds- 
vari^es. 

i^ Structure en grand distixicteetrSgalidre. Dendrites, filets, noeuds 
spatbiques. 

c * Fossiles assez nombreuz k Titat de moule int^rieur, excepts les 

genres Terebratula, Pinna, Oatrea, Trichites, etc. Test calcaire. 

Absence de fossiles siliceuz. 

I 

d Caloabes compactes, sub-concboi'daux, de couleur claire; de 
fines Oolitbes que je n'ai jamais vu d^passer et rarement 
m6me atteindre la dimension miliare, et que, au contraire, 
Bont souYont d'une t^nuifc^ remarquable. La presence des 
protos, des exogyres, et des grosses isocardes paratt aussi 
assez oonstante. 

e Dans les parties inf^rieures, les altemances mamo-compactes 
et mameuses se multiplient. Les fossiles deviennent plus 
nombreux, et la stratification plus obscure. 

In the department of the Pas-de-Calais and in the coast 
section near Bonlogne-sur-Mer the Portlandien is seen resting 
on the Eommeridge clay at Creche^ Couple, Share, Falaise 
d'Alprecht^ and Moulins de Ningle: it consists of a light-coloured 
sandy Limestone, fall of crystallized carbonate^ and in the upper 
stage contains many fossil shells identical with the Portland 
Oolite of England. Here are foimd — 



* Les Boul^Yemens Jorassiques du Porrentruy, p. 11. 
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Pecteu lamellosus, Sow, Trigonia gibbosa, Sow. 

Cardium dissimile, Sow, Natica elegans, Sow, 

Pema Suesd, Oppd, Buccinmn naticoides, Sow. 

Trigonia incurva, Sow. * Ammonites giganteus, Sow. 

EcHINOD£SMATA. 

Cidaris Boloniensis, Wright. Ecbiiiobrissus Brodieii, Wright. 

Hemicidaris Davidsoni, Wright. n Haimei, WrigM, 

- Purbeckensis, Forbes, Astropecten Loriolii, WrigJU, 

Acrosalenia Koenigii, DemU. Ophidiaster Davidsoni, Wright, 

Pentacrinus Bouchardi, Wright. 

My late friend, M. Bouchard-Chantereaux, kindly sent me a 
series of all these specimens from the Portlandien of Boulogne, 
and which I have critically compared with those of the same 
species found in the Portland formation of the island of Port- 
land, and from beds of the same age at Brill, Bucks; and 
Tisbury, and Swindon, Wilts. 

In the department of the Pas-de-Calais, in the envir6ns of 
Boulogne-sur-Mer, the Kimm^ridien and Portlandien stages 
are well exposed in the coast section between Cap Gris-Nez 
in the north, to Eguihen in the south. These terrains have 
been the subject of important studies made by Professor Hebebt, 
M. Sjemann and others; and lately an admirable monograph 
has been published by my friend M. P. de Lobiol and M. E. 
Pellat, in the ^^M^moires de la Soci^t^ de Physique et 
d'Histoire Naturelle, Geneve." * As this important work gives 
a most accurate account of all the beds by M. Pellat, and 
descriptions and figures of the fossils by M. de Lobiol, it forms 
an epoch in the natural history of the upper division of the 
Jurassic rocks of France, and a most valuable guide to a more 
detailed examination of their correlative formations in England. 
Having been long acquainted with the fossils of the Portlandien 
of Boulogne, from several communications of the same made to 
me by my late friend M. Bouchabd-Chantebeaux, I can fully 



* Monographie Pal^ntologique et O^logiqne de I'^tage PorUandieii des 
\ envixona de BonlogneHBur-Mer. Geneve: 1866. 
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appreciate the sterling valne of this work, and commend it to 
all who wish to extend their knowledge of the formations on 
which it treats. 

M. de LosioL gives the collective name terrain Kimm&idien 
to all the deposits comprised between the ^'terrain Oxfordien, 
et les coaches de Purbeck/' and forms four sub-divisions in 
the terrain Kimm^ridien, — 1® L'^tage Portlandien. 2^ L'etage 
VirguUien. 8<* L'etage Pterocerien ou Strombien. 4fi L'etage 
Sequanien on Astartien. These four stages, taken together, 
correspond very nearly to the Superior Oolite of several authors, 
and to '^l'etage des calcaires du Barrois " of Professor Hebebt, 
and M. E. Piette. 

L^eta^e Sequcmien consists of a yellow Limestone, with Nerincea 
Ooodhalli, and the sandstones and clays of Wirvigne; the 
former rests upon a compact Limestone, with Cidaris Jhrigemma 
and PhasianeUa striata; the Nerinaean Limestone contains a 
great abundance of N. Ooodhalli and Terebratvia hiMneralis. 
The Sandstone of Wirvigne contains a great number of EchinidsB, 
as Pseudoddadema mamillanum and Pygurus Royerianus. Ostrea 
vvrgula appears here for the first time. 

L'etage Pterocerien consists of thin beds of argillaceous Lime- 
stones, having other coloured bands interstratified with them, 
and containing Pholadomya hortulana, Ceromya^ and Pirma 
grwnviata, 

L*eiage Virgviieny with L'etage Portlandienj constitute the 
entire escarpment of the Jurassic cli£& of the Bas-Boulonais ; 
the former consists of an intercalation of dark-coloured clays, 
limestones, sands, and sandstone, with Am/mardtee longispinus, 
Trigcmia va/riegata, THgonia Rigauodana, Ostrea virgvla, Phola- 
domga acuticostatay and has a thickness of 80 metres. 

L^etage Portlandien admits of a three-fold division, — ^the 1st, 
or inferior stagey from 15 to 20 metres in thickness, consisting 
of sands and sandstones, with Ammonites gigas^ Natica Marcou- 
Sana, and Pema rugosa ; they are all well exposed in the Cap 
de la Creche and in the railway cutting at Terlincthim; the 
fossil shells are numerous, as Trigonia Michelotij Tr. Barrensisy 
Tr, BoUyndensis, MytHus Morrisviy Ostrea virgulay Astropecten 
LorioUiy and Hemieidaris Purbeckefnsis, 
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The middle stage jOT argiles glaaconieuBes k Cardium MarifUcymf 
et Osirea expansay is 80 metres in thickness and contains 
Ammonitee hiplex, Oidaris BolonisntUy Acrosalema Kdrngii, 

The upper stage, or gr^s k Trigonia gibbosa and IV. tneiirra, 
from 8 to 10 metres thick, was identified by Dr. Fittoh as the 
equivalent of the Portland stone of England; it contains, 
likewise, ulmmoni^ giganteuSyCardium Pellatif Serpula eoacervatoy 
Peeten lamellosus, Ectdnobrissus Broddeiiy Echinobrissus Haimiiy 
NaUca Ceres, Astarte saddles^ This stage forms the summit of 
the clifF, where it is well exposed ; likewise at Mont de Couple, 
Falaise d'Alprecht, and at la Butte de Ningle. I have en- 
eavoured to epitomise the admirable section given by M. 
Pelult, in the following table : — 



fSee oppoeite page, J 
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Classifioation of the Uppeb Jurassic Bocks of 

Bottlooke-bxtb-Meb. 



Stages. Fobkations. 

Wealden Clay and Hastings Sands. 



^TAGB 
POBTLANDIEN 



Upper Portland, 

with 

Carditim dissunile. 



■ 



Middle Portland, 

with 
Cardium Morini. 



Lower Portland, 

with 
Anunonites gigas. 



llTAGB 
YlBGULIEN. 



Upper Clays, 

with 
Ostrea virgala. 



Sandstone Ostr. yirg^ala 



Middle Clays, 

with 
Ostrea yirgula. 



Sandstone Ostr. idrgala 



Lower Clays, 

with 
Ostrea yirgula. 



Leadhtg Fossils. 
Cyrena ferruginea. 

CyprUy Aitarte MctoZw, 
Cardium <2t««tmt7e, 
Natica Ceres, Trigcnia 
gibboaa, T. incurva, 
Amm, giganteua, Card. 
Fellati. 

AdarteScBmmaniyAcrosal, 
Konigii, Ostreaexpanda, 
Fema Bouchardi, Lima 
BolonienexBf Amm, 
hipleXy Card, Tnarinicu/m, 
Ostrea Brunirutana, 

Pterocera Oceani, Natioa 
Marcousana, Perna 
rugosa, Trigonia Mich" 
elGti, T. PeUati, T. 
variegata, Amm, gigas, 

Amm, mutahilis, Thpaeia 
supra-jurensiSy Pinna 
granulata, GervtUia 
Kimmeridiensis, Ostrea 
virgtUa, Ostreaddtaidea, 
Pygaster macrocyphus, 
Trigonia variegata. 



Amm, langispinuSf Phota- 

' domya acuticostata, 

Trigonia Bigauxiana, 

OerviUia Kimmerid,^ 

Ostrea virgida. 



£t. Pr^BOOtBIEN. j 



Limestone of 
Br§quer§que. 



£t. S^QXJAinEN P 



Grds of Winrigne. 



Oolite, with KeriniBa. 



Fossils as in the upper beds 



Pholadomya horttUana, 

Ostrea virgtUa, Pygunts 
Boyerianus, 

Nerincea Goodhalli, 
TerebraitUa Aicmerolu, 



Tbbbain Oxfobdizn. 



Cidaris ftorigemma. 
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The Portland Oolite is well exposed at Swindon, Tisbnry, 
Chicksgrove, and other places in the vale of Wardour, Wilts ; 
at Shotover, Oxon ; at Hartwell, near Aylesbury ; at Brill and 
Stone, Bucks ; and in the island of Portland and other localities 
in Dorset. It consists of Sands and Sandstones below, gradually 
becoming calcareous as we ascend, and passing into light- 
coloured Limestones above. Many of the beds contain layers 
of chert, alternating with them like flints in the upper cretaceous 
rocks. The Portland beds are divisible into — 

a. Portland stone, consisting of fine white calcareo-silioeous 

Limestones with oolitic stmcture, and known locally as 
"Stonebrash" and "Eoche" by the workmen; with these 
are interstratified layers of clay and masses of chert, 90 feet 
thick. 

b. Portland sands, consisting of brown and yellow sands, and 

sandstone, the lower portion full of green grains of the 
silicate of iron. Glauconite, 80 feet. 

c. Eommeridge clay. 

Several very fine sections are exposed in different quarries 
in the island of Portland, where the marine beds of the 
Portland Oolite are overlain by the estuarine series of Purbeck 
beds, consisting of clays and limestones crowded with freshwater 
moUusca, the soil of old land or '^dirt beds,'' with the roots 
and stems of trees, Cycadece seen in the position in which they 
grew prior to their submergence beneath the Neocomian wave. 
A very interesting section of upper oolitic strata is seen in a 
hill near HartweU, by Aylesbury, where the Portland, Purbeck, 
Wealden, and Neocomian strata are found in position resting 
on E!immeridge clay, which is worked for brickmaking, and 
contains many fossils in fine preservation, as ArMnonites biplex, 
Belemmtea 8<michdi, Astarte Hartwelliensis, with the bones of 
PKosawrvs. My late friend, M. Samann of Paris, examined 
this locality and made a section of the beds in 1866, with the 
intention of correlating the English Portland beds with the 
Portlandien stage, which he had previously studied at Boulogne- 
Bur-Mer. His notes and section have been published by my 
friend M. P. de Lobiol and M. E. Pellat in their Monograph 
on V^tage Portlandien des environs de Boulogne-sur-Mer. 



235 

From the Hartwell brickyard, situated in the valley, consisting 
of a black sandy Kimmeridge clay, M. Sji'jfANK collected 
Ammiomtea biplexy Belemnites Somchiiy Pleuromya Tellinay Thrada 
depresBa, Cardium Marinicvmy Pema Bouchardii^ Mytilus Bolofir- 
tengis, Pecten Moriniy Lima Bolonienms, Ostrea expansay and 
many other shells in a fine state of preservation, of which only 
one — Asiarte HartweUiensis, Sow.: — appears to have been figured. 
AvMnonites biplex is very abundant, and sometimes it is most 
perfectly preserved in the clay, or enclosed in g6odes. These 
fossils are found at Hartwell in the same proportion and 
abundance as at Boulogne, and their association proves 
undeniably the existence of the middle Portlandien of the 
Boulonais in England. The clays, with Cardiwn Moriniewrny 
are overlain by sandy and argillaceous beds, some of which are 
fossiliferous, containing Plewromyaj Unicardiv/m, and Thrada 
angtdare. This bed likewise occurs at Shotover, where it 
contains Ammonites. The upper portion of the sand is 
concealed by vegetation, and above this is a quarry of Portland 
stone, with Ammonites giganteus, extensively worked at Hartwell; 
both the flat and inflated varieties of this shell occur; the 
flattened forms resembling the Ammonites of the Middle 
Portlandien of the Boxdonais, with Naiica eUga/ns, Natica 
CereSj Cardiwm PelkUi, Cardiv/m d/isBvm/Me, Trigonia mcv/rva, 
Trigoma PeUaii, Lvma rustica, Pecten la/mellotusy Oei/rea eoppansa, 
and Serptda coa^cervata. Numerous traces of this annelide are 
seen on the Ammonites. These Portland marine beds are 
overlain by the estuarine Purbeck strata, consisting of shales, 
clays, and marly limestones, full of freshwater organisms, as 
OyrencB, Oyprides, and fishes, with the remains of insects, and 
lacustrine plants. The Wealden beds are likewise represented 
in this instructive section, as we have Cyrenay Unio, and 
Palvdinay with the Wealden plant Endogemtes erosa. The hill 
is capped by Lower Greensand, or Neocomian strata, containing 
Exogyra simuxiay Pecten obliqwus, Ostrea macroptera, &c. From 
this section it is inferred, 1st, — ^that the Lower Portlandien of 
the Boulonais, with Pema rugosa and Pterocera Oceani, is not 
represented here. 2nd, — ^that the dark sandy clays of Hartwell 
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are identical with the representative of the argiles glanconienses 
of the BonlonaiSy or Middle Portlandien. The Portland sand 
of Fitton comprises the ^'sables glanconienx,'' which correspond 
to the ^'couches sableuses et glanconienses '^ of the npper portion 
of the Middle Portlandien of the Boulonais; these sands 
contain, at Shotover, the same fossils as the snb-adjacent clay 
of Hartwelly and are related like the beds with Aatarte Scemanm 
of the Bonlonais to the Middle Portlandien. The npper 
portion of the sands, withont the silicate of iron, Glanconite, 
are destitute of fossils, these M. Sjemaitk nnites with the 
Portland stone, and groups as Upper Portlandien. The sands 
are overlain bj a bed with Cardiu/m PellaHy which contains at 
Swindon Pema Botiehardiy and at Hartwell Pecten lameUoaua 
and Osirea eoppansa. At Swindon this bed is covered by a hard 
blneish rock, containing Ammonites giganteus; above this are 
twenty feet of sands with inconstant layers of sandstone, and 
some beds containing Trigonias intercalated with them. The 
sands are overlain by a series of Limestones and marly 
sediments, in the lower portion of which we find Ckriihiwn 
Portlandicum, corres})onding to the great horizon of the Island 
of Portland, and in the npper portion Lficitia porUamdica, 
Cyrena ragosay and Neritoma sinuosa. 

If this reading of the Hartwell section is correct, the con- 
clusion is — 

1st, — ^That in England the Lower PorUandieny or the beds 
with Pema mgosa and Pterocera Oceani, is absent. 

2nd, — That the Middle PorUandien is represented by the dark 
sandy clays of the brickyard at Hartwell, containing Arnmonites 
hiplexy Cardiwn Morimcwm, and Ostrea eocpa/nsay &q, A portion 
likewise of the overlying fossiliferous sand, with green Glauconite 
grains, belongs to this group. 

3rd, — The Upper Porttandieny so largely developed in England, 
has at its base the non-fossiliferous sands without Glauconite, 
and in its middle and upper portions the true calcareo-siliceous 
Limestones and other beds forming the Portland stone, and 
containing Am/m^ondies 'giganteus, Cerithium porttandieumy Naiica 
degwMy Natica CereSy Trigowia incfurvay Trigonia gthbosa, Cardium 
ddssvnvUey Pecten Uunelloeus, &c. 
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The Kimmeridge clay so well exposed on the Dorsetshire 
coast^ and traceable through Wiltshire^ Buckuighamshire^ 
Lincolnshire and Yorkshire, is everywhere characterized by 
Ostrea deltoidea. This formation is, comparatirely speaking, a 
barren deposit in onr island, and good fossiliferons beds have 
not yet been exposed. Our present knowledge of this great 
argillaceous deposit is most imperfect, and until a good series 
of its fossils is obtained it is impossible to correlate its beds 
with those of the ^^Argiles Virguliemies^^ of the Boulonais. 

My observations have greatly exceeded the limits I had 
originally prescribed to this memoir, and I have to apologize 
for their unavoidable extension. I was anxious to place before 
my associates the notes I had made in France on a subject most 
interesting to aU persons who study Jurassic Geology; and 
especially to those of our members who have taken a part in 
the discussions which, from time to time, have occupied our 
attention in our many meets among the charming Cotteswold 
Hills, — ^the miniature Jura of Gloucestershire. If these remarks 
should perchance awaken in any of my colleagues a taste for the 
study of Comparative Geology, my work will not have been in 
vain. Having been for many years an earnest student of 
Jurassic Pakeontology, in connection with my large work on 
the Oolitic Echinodermata, I have become deeply impressed 
with the importance of this kind of knowledge, not only to 
those who, like myself, may take up special branches of inves- 
tigation, — ^for to all such it is indispensable, — ^but to those also 
who desire to acquire larger views of natural phenomena, and 
who strive to emancipate their minds frt)m the narrow ideas 
and insular prejudices that unconsciously entwine themselves 
around the observer who limits his investigations to particular 
localities, and excludes from his enquiry any knowledge of 
similar phenomenain other regions or other lands ; — ^to all such 
persons Comparative Geology offers a vast field of investigation, 
replete with instruction, charming frt)m associations and 
recollections, and affording materials for a more philosophical 
survey of nature, and a truer conception of the wonderfdl laws 
by which the fabric of our globe has grown, and been developed 
into its present condition. 
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Address to the Cotteswold Naturalists^ Field Clvb by the President^ 
Sir W. V. Guise, Bart., F.L.S., F.G.S., read February 28ri, 
1871. 



THE ANNUAL MEETING OP THE CLUB 

was held at the Spread Eagle Hotel, Gloucester, on Wednesday, 
the 23rd of February, when the President's Address was read, 
and you were again pleased to testify your continued con- 
fidence by re-electing me to the 'honourable office of President 
of the Cotteswold Field Club. Mr. T. B. LI. Baker, Dr. 
Wright, and Mr. Lucy being chosen Vice-Presidents, and Dr. 
Paine, Secretary. 

After the conclusion of the official business, two papers were 
read by Professor Church, of the Agricultural College, Ciren- 
cester, the first " On the Analysis of certain Oolitic Eocks,'* 
the second '* On the Colouring Matter in the wings of certain 
Birds.'* la illustration of the first paper the learned Professor 
exhibited four examples, of which No. 1. was a white rock of 
extreme hardness and closeness of textlire, derived from the 
upper beds of the Great Oolite ; this was found to be almost a 
pure carbonite of lime containing nearly 95 per cent of that 
mineral and only 5 per cent, of silica. This stone was used by 
the Romans for tesserse, both at Cirencester {Corinium) and 
Uriconiumy and is the same which at Bussage has yielded the 
remarkable form of Pachyrisma grande, which is limited to that 
stratum. No. 2. — A Calcareous Sandstone, miscalled " Chert," 
from Sandy Lane, near Cirencester, was found to contain 66 per 
cent, of silica and 42 per cent, of lime. No. 3. — ^A Clay of a 
S 
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remarkably close and compact nature was obtained from vertical 
fissures in the Great Oolite, and is probably derived from tbe 
Boulder Clay ; it is remarkable for its high percentage of oxide 
of iron, and almost entire freedom from lime. It was found to 
consist of silica 51 parts, oxide of iron and alumina 32 with a 
trace of oxide of manganese ; this clay the Professor stated was 
admirably adapted for the manufacture of pottery. No. 4. — 
From the Forest Marble showed the blue centre, &c., character- 
istic of the limestones of that formation. This blue centre was 
shewn to contain a much larger proportion of iron and sulphur 
than the surrounding lighter portion. The Professor shewed 
that the lighter coloured portion of stone surrounding the blue 
centre never penetrates to a greater depth than from one to two 
inches, the difference of colour being due to peroxidation, pro- 
duced by the percolation and absorption of water. 

Professor Church exhibited experiments connected with his 
researches into the colouring matter in the wings of certain 
African Birds, the Touracos and Plantain-eaters. The wing 
feathers of these birds, of a splendid magenta crimson, are found 
to part with their colour by maceration in water, and when 
this action is intensified by the addition of an alkali, and the 
result is precipitated by an acid, a solid crimson floccose deposit 
is the result, which upon analysis proves to be indebted for its 
colour to the presence of copper. 

The whole question of the process whereby nature colours 
with unerring exactitude the feathers of birds, is among those 
marvels of life-action which human knowledge may never 
explain, because it is carried on in a laboratory so secret and by 
processes so fine and imperceptible as to escape detection by 
the keenest observation and the most delicate tests. But in the 
instance under review the marvel is intensified by the fact that 
the colouring matter — ^itself the product of a rare metallic 
agent — is applied only to a certain and exactly defined portion 
of the plumage, while another portion in immediate contact, on 
the same feather, shews no trace whatever of the peculiar 
mineral. 

Affcer dinner Mr. G. F. Playnb drew the attention of the 
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Club to a quantity of chips, knives, arrowheads, and other 
implements in flint, found by him in a tumulus he had lately 
opened at Nailsworth; this tumulus was described as circular, 
about 50 feet in diameter and 3 feet 6 inches in height. At the 
level of the ground were marks of cremation, and in a hollow 
in the centre was a handful of burnt human bones ; with the 
worked flints were found portions of rude hand-made pottery ; 
at the same time it was pointed out that the finding of these 
flint implements in the mound did not necessarily shew that the 
tumulus was the work of the '^ Flint Men," as worked flints are 
found scattered broad-cast, and locally, in great abundance over 
the Cotteswold Hills, so that now in many places it would not 
be possible to throw up a mound of earth without enclosing 
therein many specimens. In the discussion which ensued, the 
Rev. W. S. Symonds urged the opinion formed by Mr. Johk 
EvAirs and others, from similar evidences in Hampshire and the 
Isle of Wight, that the wide dispersion of these wrought flints 
from local centres was due to the transporting power of surface- 
ice and snow in the Glacial or Sub-glacial period. 

Wednesdayy 18th May, — The Club met at the Brimscombe 
Railway Station. The Programme for the day embraced a visit 
to the 

RAILWAY TUNNEL AT SAPPERTON, 

thence through Hay ley Wood to the 

CANAL TUNNEL 

by boat along the summit level of the Canal by Trewsbury 
Castle and Thames Head to the Somerville Aqueduct, and thence 
to the Agricultural College at Cirencester. Tour President 
being engaged with Militia duties, was not able to join the Club 
till late in the afternoon, and is indebted to your Secretary for 
the following notes : — 

The day's proceedings were principally Greological. The route 
as above described enabled • the Club to examine several good 
sections of the upper beds of the Great Oolite, and the com- 
mencement of the Forest Marble beds. The first halt was at a 

S 2 



242 

road-side quarry on the Cirencester Boad above Sapperton. 
Here the Forest Marble occurs with Terebratula maxillata in 
abundance, of which, in a limited time a good number of 
specimens were procured. The next halt was at the Tunnel, 
where, under the guidance of Mr. Franks, Engineer to the 
Great Western Railway Company, those who were interested in 
the subject descended into the cutting and examined the beds 
of white limestone, which are here developed to a greater extent 
than usual. The drive through Hayley Wood was most delightful, 
the freshness and delicate tints of the foliage diversified by the 
lights and shadows of a glorious spring day, calling forth 
frequent expressions of pleasure and enjoyment. On reaching 
the open country, the members quitting the carriages embarked 
on board the Canal Company's barge, which had been con- 
siderately placed at their disposal by Mr. Taunton, and pursued 
their course by water, stopping by the way to see the quarries 
at Trewsbury. 

The next object of interest was the source of the Thames, or, 
as it is called, the " Thames Head," — a title which it shares in 
common with the head springs of many other tributaries. The 
fact is, '^Old Father Thames" is many-headed, and it is 
fortunate for the old river-god that it is so ; for a few heaps of 
stones in a hollow near the canal, and apparently quite dry, 
were the sole representatives of what once claimed the proud 
title of the " source of the Thames." An explanation was soon 
suppUed by the presence of a huge pumping engine, which 
was discharging water for the supply of the canal at the rate of 
250 gallons per stroke — ^water which, had it flowed from its 
natural source, should have supplied the spring-head which was 
now dry. After an examination of the pumping machinery, the 
party proceeded by the canal boat to Somerville Aqueduct, 
where they left the boat and proceeded on foot to the Agricultural 
College. 

On andval at the College, the Club was received in the library, 
where many objects of interest were inspected, and a most 
agreeable half hour spent previous to dinner, which was served 
in the College hall shortly after four o'clock. A vote of thanks 
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to the Principal was proposed by the Peesident, and seconded 
by Dr. Paine, the Honorary Secretary, who took occasion to 
acknowledge his obligations to Professor Church for the kind 
interest he had taken in the arrangements for the day. The 
party then adjonmed to the lecture-theatre of the College, when 
Mr. Taunton read an interesting paper on the Canal Tunnel, in 
which he traced its history and progress from the formation of 
the Company in 1 782. Numerous old documents were produced, 
and in particular a parchment deed signed by Messrs. BouiiTON 
and Watt, by which they granted a license to use their patent ; 
and a letter from the contractor for the work, in which he begged 
the consideration of the Company on account of his being detained 
at Bisley for six days owing to the bad state of the roads. The 
paper was illustrated by two sections — one of the Railway 
Tunnel, the other of the Canal Tunnel. Mr. Taunton explained 
the geological features of the hill through which the tunnels 
run, and especially the evidence which had been obtained of an 
extensive fault, by which the Forest Marble had been thrown 
down to the extent of 75 feet, and which he considered had 
been overlooked in the Geological Survey. This led to a short 
discussion, in which Dr. Wright and others took part. The 
pleasure of the day was somewhat marred by an accident of a 
serious nature which befell the Rev. E. R. Nussey, the Vicar of 
Longney, who was one of the party. He slipped from the deck 
of the barge, and in trying to save himself he thrust his right 
hand through one of the cabin windows, inflicting thereby a 
very serious wound, dividing several important vessels. Fortu- 
nately for the reverend gentleman several of his associates were 
able to render him valuable surgical aid, and the carriage of the 
Rev. Mr. Dyke, of Bagendon, being opportunely at the Thames 
Head, Mr. Nussey was conveyed in it with all speed to Ciren- 
cester, where, under the surgical care of Messrs. Cripps and 
Fowler, the bleeding vessels were secured, and the patient was 
sufficiently recovered in the course of the evening to rejoin his 
friends and to return home to Longney. But for the prompt 
attention he received on the spot this accident might not 
improbably have proved fatal. 
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Wednesday, \hth June, — The Club met at 

EOSS. 

The day was all that could be desired, and except that the time 
was too limited to permit the entire progranmie to be carried 
out, no excursion could have been devised more interesting to 
the lover of the picturesque or the student of geological science. 
On the arrival of the party at Boss, a brake was in waiting which 
conveyed them to Huntsholme. Crossing the peninsula and the 
ferry they climbed to the summit of Symond's Tat, the fine 
prospect from whence is well known. Here the Rev. Mr. 
Stmonds, President of the Malvern Field Club, in a lucid and 
well-arranged address, gave a sketch of the complicated 
geological problems comprehended in the wide expanse of 
country which the eye takes in from that exalted station. 

Beginning with the distant range of the Malverns he carried 
his auditors through the '* Silurians '' of the May Hill of Fown- 
hope and Woolhope; over the "Old Red" of Herefordshire, 
ten thousand feet in thickness, held by many geologists to 
represent vast fresh- water lakes similar to those covering such 
extensive tracts in N'orth America. Here he pointed out how 
the uppermost " Old Red " beds on the opposite side of the Wye 
dip down underneath the Carboniferous Limestones of Symond's 
Tat and the Doward, and re-appear again in a vast *^synclinal" 
above Monmouth. Thence he led them to the coal-fields of 
South Wales and of the Forest of Dean, shewing how these had 
been brought up and made serviceable for man by elevating 
forces, while other forces of an eroding and denuding character 
had swept away whole provinces of a like nature, which had 
once overlain by a thousand feet the present valleys and uplands 
of the '^ Old Red " country. The lecturer concluded an address, 
which was loudly cheered, by a few pertinent references to the 
gravels on the sides of the hills, in which lie entombed the 
bones of the Mammoth, the Rhinoceros, and the Hippopotamus, 
who were the undoubted contemporaries of man in those, remote 
epochs when arctic and glacial conditions still prevailed in 
Europe. 
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From Symond's Tat the party proceeded in tlie direction of 
Engliah Bicknor, by the lovely walks which command at every 
turn combinations of wood, rock, and river scenery, which for 
picturesque beauty cannot be surpassed in any part of the world. 
By the way a huge boulder formed the subject of some very 
interesting and instructive remarks by Mr. Symonds and Dr. 
Weight. The former first drew attention to this block of sand- 
stone so different in character from the limestones on which it 
rests, and shewed that this was a block of " Pennant " or Coal- 
measure Sandstone, derived probably from the distant Forest of 
Dean coal-field, and lying perhaps a thousand feet below its 
proper horizon. He shewed that this block owed its present 
position to transport by ice in those distant glacial periods to 
which reference has already been made. That this is no matter 
of conjecture was demonstrated by Dr. Wright by reference to 
the transported blocks strewn along the flanks of the Jura, one 
of which, the celebrated " Pierre a bot " near Neuchatel (40 or 
60 feet square of solid granite) has been shewn to be derived 
from the distant chain of Mont Blanc, having been transported 
on ice across the lakes of Geneva and Neuchatel. 

Thus pleasantly sauntering and gathering such instruction as 
the circumstances afforded, the party found it necessary to turn 
their attention to their homeward route, which lay in the direc- 
tion of Whitchurch, where the carriages were appointed to meet 
them. A descent to the level of the Wye down a break-neck 
path tried the powers of a good many. All, however, got to the 
bottom without a mishap, and passing the point where a tunnel 
is being driven on the projected line of rail to Monmouth, they 
crossed the ferry, and in due course reached Whitchurch and 
Boss, where dinner awaited them at the Boyal Hotel. 

Wedm,e8dayy 2Qth July. — The Club assembled at 

PAINSWICK CAMP. 

The programme for the day embraced a visit to the Potteries at 
Cranham, and to the Roman Villa at Whitcomb, terminating 
with a dinner at Painswick. 
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To those who have never visited the point known as Painswick 
Camp, or whose residence at a distance may make them for the 
first time acquainted with the character of the great western 
escarpment of the Cotteswolds, it would be difficult to find in 
the whole range of mountain scenery a prospect more striking 
than that which greets the eye from that exalted station. 
Those old pne-historic tribes, who had their fortified camps on 
every commanding height, never selected a position better 
adapted either for defence or observation than this, where an 
enclosure of triangular form sufficiently protected on the western 
face by the precipitous nature of the ground, is defended on the 
other two faces by a double line of rampart and foss, which, 
stockaded as they probably were, must have presented an 
obstacle almost insurmountable by the rude assailants to whom 
they would be opposed. The ground in the interior of the fort 
is disturbed and thrown into heaps and hollows, which at first 
sight would seem to be the eflfects of quarrying, but inasmuch 
as the rubbly beds of ragstone are not adapted for road material, 
and on the slope close by are freestone beds, easily worked and 
of suitable character, it is not probable that materials for such 
a purpose would be sought within the circuit of the camp in 
preference to more easily accessible localities outside its pre- 
cincts. The probable interpretation is that the disturbed con- 
dition of the floor of the camp is due to the exfoliation of 
materials for the construction of the ramparts, and that from 
some cause the ground was never levelled. Some of the 
depressions bear considerable resemblance to rude hut-circles, 
and one more profound than the rest, towards the western face, 
may have been intended for the collection of rain-water, on 
which alone the occupant's must have relied for their water 
supply. This is probably an ancient British camp — ^whether at 
any time occupied by the Eomans there is nothing to shew, 
though it is more than probable that all these outposts were at 
one time or another occupied by that people. 

From hence a pleasant drive through Cranham Woods 
brought the party to the Potteries, where a manufacture of 
common earthenware has been carried on from a very remote 
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period^ owing its origin donbtless to the combination on the 
same spot of a soitable clay — ^that of the Upper Lias, — a spring 
of water, and abundance of wood for fuel. The latter material 
is now superseded by coal, but the manufacture is still main- 
tained, though evidently upon a very limited scale. 

A walk through the shady woodland glades to Buckholt, 
and thence down a steep hill brought them to the Roman 
Villa at Whitcomb, discovered in the last century, and reported 
upon by the antiquary Daniel Lysons in an elaborate essay to 
be found in the pages of the Archoeologia. The beauty of the 
situation must strike every beholder, shewing the taste with 
which these wealthy Romans made choice of sites for their 
residences. The tesserae of the floors were of three colours — 
red, white, and blue. It was pointed out by Mr. Witchell 
that the white tesserae were obtained from the compact white 
limestone of Sapperton and Bussage, which would seem to have 
been in great request for the purpose, as the Club on their visit 
to Shropshire in 1869 discovered the same in the small tesselated 
pavement at TJriconium. Having regained the carriages the 
party proceeded to Painswick, where dinner was served in the 
Parish-room, which under the care of Mr. Gardner, the worthy 
surgeon of the place, had been tastefully decorated for the 
occasion. 

After dinner a small collection of antiquities from the recently- 
discovered Roman Villa at Highfold was handed round for 
inspection, and it was arranged that a committee should be 
appointed to confer with Mr. Adey, the proprietor, with a view 
to future excavations on the spot. In this matter no further 
steps have since been taken. The matter has, however, not been 
lost sight of, and I hope that in the course of the present 
summer means may be found for carrying out some careful 
examinations of the site. 

A committee was likewise appointed to co-operate with Mr. 
CujUHiNaTON, of Devizes, and other local antiquaries and anti- 
quarian societies, in moving Government to adopt measures for 
the protection and better preservation of our national antiquities. 
Your secretary has been in communication with Mr. Cumminoton 
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on this subject^ and I have fco report that it is probable we shall 
be asked to join other clubs in petitioning Parliament in the 
course of the present month. 

Mr. NiBLETT exhibited a Soman horse-shoe in beautiful 
preservation ; it had evidently never been in use, found five feet 
below the present Roman pavement of Gloucester, from which 
fact Mr. Lysons was disposed to attribute to it 'an antiquity 
prior to the date of the Iloman occupation. This horse-shoe 
has been figured by Mr. Fleming in his beautiful and exhaustive 
book on " Horse-shoes and Horse-shoeing." Mr. Fleming gives 
it as Eoman. 

Wedm^day, nth August. — ^The Club was summoned to meet at 

MORETON-IN-MAESH, 



y where a programme extending over two days and embracing 

visits to several points of interest failed to attract a single 

member, and Mr. Lucy, who, in the absence of the Secretary, 

^ went prepared to act as guide over ground to which his lately 

published paper on Gravels and Drifts has given a special 
importance, found himself absolutely alone. This should not 
have been. The locality is no doubt inconveniently placed as 
regards communication, which rendered it almost impracticable 
to accomplish any useful result vnthout breaking into a second 
day. This, doubtless, was deterrent to many ; still, as the Club 
had appointed the place of meeting, it is much to be regretted 
that none could be found to support the Vice-President on this 
occasion, the first since I have had the honour of presiding over 
the Club when such an occurrence has to be registered. 

It will be well to bear in mind that, having regard to the 
limits of the coxmty within which we carry on our operations, it 
every year becomes more difficult to offer the attraction of novelty 
in the locaUties selected as places of meeting — and with a view 
to obtaining such a stimulus we are constrained to avail ourselves 
of the utmost limits our boundary will admit of. Occasionally 
some of the meets may be appointed at places which involve a 
little trouble to reach, but I would urge that members should 
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either abstain from making such appointments or, that having 
sanctioned them, they should make some sacrifice of time and 
oonvenience to reach them. 

On Wednesday, 6th October^ the Club met for an excursion 
extending over two days to the 

COAST SECTIONS AT WATCHET 

in North Somerset. To those who have enjoyed the privilege of 
a ramble along that beautiful coast which extends from Watchet 
by Minehead and Porlock to Lynmouth, thence over the so- 
called ^* Devonians '* to Ilfracombe and Morthoe, and over 
Woolacombe Sands to Croyde Bay and Baggy Point — to such as 
these the enjoyment of the scenery is enhanced tenfold by the 
interest of the geological problems which lie yet unsolved along 
that stretch of country. At Watchet, from " St. Audries Head" 
to '* Blue Anchor " extends one of the finest and most instructive 
sections to be met with anywhere of the beds from the " Keuper " 
to the " Bucklandi" beds of the "Lower Lias." At Dunster 
and Minehead set in the red rocks of the ^* Devonian " series, 
which at Lynmouth change their characters, and alternating 
with inter-bedded limestones at Combe Martin, pass at Morte 
Point into slates, which are seen at Croyde Bay to occupy a 
vertical position on the shore. These beds have long been a 
crux to the geologist, and it becomes not one who is a mere 
amateur to oflfer a decision upon points respecting which there 
is still a large divergence of opinion amongst the most competent 
observers. The eminent authority of Sir Bodebick Murchison^ 
supported by that of Mr. Ethebidqe, the accomplished 
palaeontologist of "the Survey" regards these beds as a 
condition of the " Old Red " of Herefordshire and Scotland ; 
while Professor Jukes, the late head of the Lrish Survey, 
believed that he had found in these slates the representative of 
similar beds in Ireland, which belong unquestionably to the 
Carboniferous series. 

The key to the mystery lies in the position to be accorded to 
the red beds at Dunster, Minehead, &c., which underlie the 
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whole series. If these be, as Mr. Ethebibge contends, the 
lowermost beds of the " Old Eed," then doubtless the upper and 
middle beds will be found to lie between them and the ^*Culm'* 
or Coal of Bideford. But if, on the other hand, as some 
competent observers hold, these beds are the " Brownstones " 
or uppermost beds of the ^* Old Red " of Herefordshire, then it 
would certainly seem to follow that the slaty beds above belong 
to the lower Carboniferous series, and this is the question which 
still awaits solution. 

To revert to the Cotteswold Club. A party, about nine in 
number, assembled at the Egremont Hotel at Williton, a most 
comfortable hostelry, two miles from Watchet. 

There being time for a ramble before dinner, soQie of the 
party made their way to the coast, while others walked a 
distance of two miles to the ruins of Cleeve Abbey, of which 
the ruins are picturesque and extensive. Of this monastic 
foundation, the work of WilUam de Bomara in the 12th century, 
little appears to be known, though the remains shew its former 
importance. It is now in a lamentable state of neglect, being 
dovetailed into a farmhouse. The chapel has been replaced by 
cowsheds, and barn and granaries occupy the place of dormitories 
and refectories. Still enough remains to shew the extent and 
importance of the original structure. The refectory is a noble 
apartment, full 60 feet long, with a fine vaulted roof of carved 
oak, having wall-springers representing angels resting on corbels. 
The earliest portions now existing do not appear to date back 
beyond the middle of the 13th century. 

The architecture of the dormitory is of much earlier date than 
the refectory, probably about the end of the 13th century. The 
lower story has good double lancet windows, divided by shafts 
with boldly worked bases and capitals. The dormitory itself is 
a fine apartment, with very small lancet windows (each parted 
by a plain block of stone) which evidently were never glazed. 

I am indebted to our colleague. Rev. Mr. Powleb, for the 
following account of the Gate-house : — 

*' Arched entrance flanked by buttresses ; an inscription over 
the arch in old English letters, from age and contractions not 
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easy to decipher, but probably 

'* Porta pateat omni honesto 
Clausa sit omni scelesto.'* 
Above this is a square window, and then a niche surmounted by 
an image of the Virgin and Child. On the inner fa9ade of the 
gate-house there is a large crucifix (N.B. The hair and beard) 
under an enriched canopy, with fan-tracery in the head, flanked 
by two niches which no doubt once held statues. Below is a 
curious inscription — 

* D0V6N Quaere Domino Venerando.' 
The gate-house is, no doubt, fifteenth century work." 

Thursday y 6th, — The party proceeded to Watchet, and thence 
took the line of coast eastwards to St. Audries' Head. The 
faults along this escarpment are numerous and instructive. At 
one point the " Bucklandi beds " of the " Lower Lias " are 
faulted against the **Keuper," the strata of which are much 
contorted. The "Liassic beds" abound in huge Ammonites, 
and represent evidently a very rich zone of life. But it is at 
St. Audries Head that the fijiest section presents itself. Here 
in one grand escarpment are seen in succession, resting on the 
gypsiferous marls of the " Keuper," the " Tea-Green Marls,'* 
" Black Shales," and " White Lias " of the " Ehsetic " series ; 
the "Ostrea" and "Planorbis beds" of the Lower Lias, 
succeeded by the " Angulatus " and " Bucklandi beds " of the 
same group. These abound in their characteristic fossils, and 
the "Ehfietic beds" in partictdar are seen in fine sequence; 
while the dip of the beds brings each in succession to the sea- 
level, where every yard may be measured and studied with the 
greatest exactitude. 

Friday, Tih. — ^The course this day was westwards along the 
coast in the direction of Blue Anchor and Dunster. This section 
is even more complicated by faults than that which had formed 
the study of the previous day, and is in this respect even more 
instructive; some of the more difficult problems known as 
** trough faults" being here brought under the observation of 
the student. But as a consequence of this repeated ^^faulting," 
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added to the fact that the ^^lUiaetic beds " are eyerywhere more 
or less displaced by slips, there is nowhere exhibited so complete 
a sequence as that at St. Audries' Head. It was, therefore, not 
without design that the line of travel on the previous day had 
been taken in that direction. The Club was fortunate in finding 
the state of the tide most favourable to their purpose. They 
were thus enabled not only to traverse the beach at their leisure, 
but to examine the beds seawards where they crop out at low 
water. 

On nearing Blue Anchor an unexpected obstacle, before which 
a party in advance had turned back, presented itself. This was 
a party of volxmteers carrying on a prize rifle competition on the 
beach. A notice of ^* danger" was conspicuously posted, and 
on turning an angle of rock the party found themselves in a line 
with the butts, at which a red danger-signal was flying, while 
another was energetically waved to warn them oflf. But among 
the party were some old volunteers who were not disposed to be 
turned from their purpose. An apology for the interruption 
was offered to the sergeant at the butts, who courteously 
directed the intruders to take ground some forty or fifty yards 
to the right, which they did, and the firing went on. The 
whizzing of the bullets was a new sensation to some of the 
party, but there was in truth no danger, as the squads were firing 
at a distance of 1000 yards, so that the trajectory of the bullets 
carried them far over the heads of the geologists. 

Arrived safely at Blue Anchor, a delightfully situated and much 
frequented hostelry " by the beach'd margent of the sea," the 
party halted for luncheon, and spent half an hour very pleasantly. 
At this point rain came on, which did not cease during the 
remainder of the afternoon. Prom Blue Anchor the route lay 
through the village of Carhampton, and across Mr. Lvttbell's 
park to Dunster. At Carhampton they halted to see the 
interior of the Church, in which a richly-carved screen of 15th 
century workmanship, originally painted and gilt, has been 
restored with admirable success. It gives a special feature to 
the Church, in which the work of restoration has been carried 
out with care, simplicity, and good taste. 
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Dunster Castle stands grandly on a wooded eminence over- 
looking the town. The park is extensive and beautiful, and the 
Grabbist Hill a fine feature. Through this park lay the path to 
Dunster, and many were the exclamations of delight which the 
beauty of the surrounding scenery called forth. 

At Dunster the party halted to examine the Church, which 
presents the peculiarity of a recent nave built on to a more 
ancient conventual church ; the tower, which was originally at 
the west end of the latter, being now in the centre. Of course 
all the interest centres in the older building, in which are some 
interesting monuments to the families of Mohun and Luttrell, 
and an elegant ogival arch in the aisle of very unusual con- 
struction. 

This terminated the day's work and with it the objects for 
which the Club had been assembled. It is obvious that in so 
limited a time it was not possible to do anything Uke justice to 
the Watchet sections. A week's work at least would be required 
to be devoted to them. Their correlation is none of the easiest, 
and nothing has been attempted (critically) relative to the 
sequence and palaeontology of the Watchet coast. Nothing was 
seen by the Club of the coast to the east of St. Audries, where 
days of work are required to work out the *' Black Shales," 
" PlanorWs beds," "Angulatus" and "Bucklandi" beds, aU of 
which are repeated in fine condition at Little Stoke. 

The Vale of Somerset offers different conditions to that of 
Gloucester, and these have to be considered and elucidated 
under different views and arguments. To the Cotteswold 
Geologist these Watchet sections possess a pecidiar interest, as 
their correlation with those in our well-known section at 
Westbury has yet to be worked out. 

It is with great pleasure that I am able to announce to the 
Club an important contribution in connection with this subject 
from the pen of our friend and colleague, Mr. Ethebidqe, of 
^' Notes upon the Physical Structure of the Watchet Area, and 
the Relation of the Secondary Bocks to the Devonian Series of 
West Somerset." This paper is illustrated by sections and lists 
of fossils, which cannot fail to be of the greatest assistance in 
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correlating and working out the geology of this complicated and 
most interesting line of coast sections. 

Nothing remains for me now except to conclude this record 
of our work during the past season, and to express a hope that 
the season which opens to-day may shew no slackness or falling- 
off in the numbers, energy, or activity of the Cotteswold Club. 
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Bapperton Tunnel on the Thames and Severn Canal. 

Paper read at a Meeting of the Cotteswold Clvih, on the l^th May, 
1870, at the Royal Agricultural College, Cirencester, by John H, 
Taunton, Mem. Inst. C. E. 

Mb. Pbesident and Gentlemen, 

In connexion with the localities which we have been visiting 
to-day, it may be thought a legitimate variation of our usual 
investigations, if we turn for the occasion from the oft discussed 
pit dwellings and superficial burrows of our j?re-historic ances- 
tors to the more extensive burrows executed within historic 
times — during later periods — ^and by our immediate forefathers. 
For although the object and intention of such more recent 
excavations is not problematic, and they possess therefore less 
charm for the exercise of the imagination, yet they are alike 
interesting as records of efforts to meet the supply of social 
wants, and as steps in the large history of civilization. 

The general introduction of the Canal system in this country 
dates but about a century ago, for the first boat-load of coals 
sailed over the Barton Aqueduct of the Duke of Bbidoewateb's 
Canal to Manchester, in July, 1761 ; and the Duke of Bbidoe- 
wateb's Canal of James Bbindley was the pioneer to Canals in 
this Country, just as the Stockton and Darlington Eailway of 
Geoboe Stephenson has been the pioneer to Railways : yet as 
Tramways preceded Railways, so the knowledge of Canals was 
well understood, but had not been applied until Bbindlet's time. 

The great navigation works in Egypt, supposed to have 
formed a communication between the Red and Mediterranean 
Seas, and to have been maintained for about 600 years before, 
and 800 years afber the Christian Era, had existed, and were 
well known to our ancestors. The Boeotian Canal, said to have 
drained the Lake Mceris by several Channels carried in tunnels 
through high mountain Barriers. 

The celebrated Canals of China — The Conduits of Imperial 
Rome, and those of Jerusalem, (which are now being carefully 
T 
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explored.) The navigation works executed in Spain by the 
Moors, and particularly those in the Valley of the Guadalqtiiyer^ 
all had been visited by or described to them. Again, about the 
12th century. Canals had been introduced into Italy, and about 
the same time into Holland, for the purpose both of inland 
navigation and of irrigation. 

It was in the 15th century that the Canal Lock, with a gate 
at each end, was constructed by two engineers of Viterbo in 
Italy, with which also our forefathers were familiar. 

Still, in this country, and in that part of Gloucestershire 
which we have been visiting to-day, there were neither Canals 
nor, I believe, any Tramways in the year 1770, and the two main 
roads between Stroud and Cirencester, the one (as I see in the 
old maps) by Bisley, and the other by Minchinhampton, carried 
the main Traffic of these parts a century ago. 

At this date these two roads were probably in fair condition, 
and supplied by stage waggons, pack horses, and public con- 
veyances, which no doubt were constantly passing to and fix) over 
them, although I see in Arthub Young's "Six Weeks Tour 
through the Southern Coxmties of England and Wales" published 
in 1769, he says, from Gloucester to Newnham, a distance of 
twelve miles a " cursed road, infamously stony, with ruts all 
the way," in reference to our Gloucestershire roads of that date. 
Still the impetus given to road-making consequent on the 
inconvenience suflFered by our Troops from want of roads during 
their advance to cnish Fbince Charles Edward's rebellion, in 
Scotland, in 1745, had led to their extensive formation, par- 
ticularly in the North of England. Old Metcalf, the blind 
roadmaker, who played his fife at Falkirk, in King George's. 
cause, and was I believe also at Culloden, had been busily at 
work, and had constructed many good roads. This wonderful 
old man, who had been blind since six years of age, firom small- 
pox, did not die until 1810, in his 93rd year, leaving behind 
him 4 children, 20 grand-children, and 90 great grand-children. 

In 1706 there was a stage coach running between London 
and York, as the old hand-bill in the hotel at the latter place 
(of which I have obtained this photograph) gives the particulars. 



YORK FOUR DAYS 

ST age-Coach. 

Begins on Friday the 12th ^ April, 1706. 

A LL that are defirous to pass from 
-^^ London to Torky or from Tork to 
London^ or any other Place on that Road; 
Let them Repair to the Bhck Swan in 
Holbourn in London^ and to the Black Swan 
in Coney-Jireet in York. 

At both which Places, they may be re- 
ceived in a Stage Coach every Monday^ 
Wednesday and Friday ^ which performs 
the whole Journey in Four Days, (if God 
permits.) And sets forth at Five o'clock 
in the Morning. 

And returns from York to Stamford in 
two days, and from Stamford by Hunting-- 
don to London in two days more. And 
the like Stages on their return. 

Allowing each Passenger 14/, and all above ^d* a Pound. 

Benjamin Kingman^ 
Performed By- Henry Harrtfon^ 

Walter Baynes^ 

Alfo this gives Notice that Newcaftle 
Stage Coach, fets out from York, every 
Monday, and Friday, and from New- 
caftle every Monday and Friday. 
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The condition of the district even so late as 1784-85, as to 
convenience of locomotion is exhibited to some extent by the 
circumstance that, (as I find from the old correspondence,) in 
August, 1784, the contractor to the Tunnel was kept in con- 
finement at Bisley for four weeks, and again in January, 1785, 
for many days at Minchinhampton, in both cases for debt, 
previously to his being sent to Gloucester Gaol. 

The first reference to the Canal Tunnel, which I find is in 
the preliminary report of Robebt Whitwoeth, the Engineer, 
applied to by the promoters of the Navigable communication 
proposed to unite the Rivers Thames and Severn, dated 22nd 
December, 1782, which was after the formation of the Stroud- 
water Navigation, a work that was carried out after much 
previous opposition and difficulty, under an act obtained in 
1775. This was early in the period of the Canal mania, which 
appears to have culminated in the years 1790 to 1794, during 
which four years not fewer than 81 Canal and Navigation Acts 
were obtained. 

As in the case of Railways at a subsequent period, works which 
might without pressure upon the national resources easily have 
been done if spread over a longer period, were undertaken all at 
onccy and the same consequences ensued of panic, depreciation, 
and loss. Still the public have been the gainers, and some 2600 
miles of Navigable Canals have been formed in England, 276 
in Ireland, and 225 in Scotland. 

It is interesting and significant to note how the development 
of the steam engine, as perfected by James Watt, was coincident 
with the introduction of the means of supplying that engine 
with fuel, at a reasonable cost, by the establishment of the 
Canal system throughout the country, without which the de- 
velopment of steam power must have been postponed. 

James Watt's patent for his improvements in the steam 
Engine, was first granted for a term of 14 years, in 1769, and 
in 1775 he obtained an Act of Parliament extending his patent 
right to 1800. About 1790 therefore, he was in full enjoyment 
of the exercise of his licences for the use of his inventions, 
which had become very valuable. It may be interesting to the 
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Club to see one of these licences dated 1st January, ITOl, granted 
to the Proprietors of the Thames and Severn Navigation, for 
their engine at Thames head, which was constructed by Boulton 
and Watt about that time. The document is executed by Watt 
and by his partner Boulton.* This Engine was taken down and 
replaced by an ordinary Cornish Pumping Engine, in 1854. 
Before Watt's Engine the springs were lifted into the Canal by 
a Wind Engine, 

But to return from this digression to Bobebt Whitwoeth, 
who was an able pupil of, and successor to James Bbindley. 

* This after reciting that in the 5th January, 9th George III (being 
1769) James Watt obtained his first patent for the term of 14 years and 
subsequently that he obtained an Act of Parliament in the 15th George 
III (being 1775} extending his right of patent 25 years (to 1800) and that 
the Canal Company wished to avail themselves of his invention and patent, 
proceeds to say, Now this Indenture witnesseth that the said Company of 
Proprietors of the Thames and Severn Navigation have covenanted 
promised and agreed, and by these presents, for and on behalf of themselves 
and their successors do covenant promise and agree, to and with the said 
James Watt and Matthew Boulton their executors administrators and 
assigns, That they the said Company of Proprietors of the Thames and 
Severn Navigation, shall and will on or before the first day of September 
one thousand seven hundred and ninety- one at their own proper cost and 
charge set up erect complete and finish at Thames Head aforesaid or at 
upon or near some other part of the said canal a steam engine of his the 
said James Watt's invention as described in the said hereinbefore in part 
recited letters patent and Act of Parliament or one of them and according 
to the plans and directions to be furnished by the said James Watt and 
Matthew Boulton their executors administrators and assigns of the dimen- 
sions hereinbefore recited. And also that they the said Company of Proprietors 
and their successors shall and will at all times from and after the erecting of 
the said engine during the then residue of the said term of twenty-five years 
granted by the said Act of Parliament or during such part thereof as the< 
said engine shall continue to be used or worked for the purposes of the said 
Canal at their own proper costs and charges maintain and keep the said 
engine in good order and repair. And in order to give and make to the said 
James Watt and Matthew Boulton a compensation and satisfaction for such 
consent and agreement to the setting up erecting using working and exer- 
cising the said engine during the remainder of the term of twenty-five years 
granted by the said Act of Parliament they the said Company of Proprietors 
of the Thames and Severn Navigation for and on behalf of themselves and 
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In his report to the Promoters of the Thames and Severn 

Canal^ he gives elaborate estimates^ which contain the following 

item : 

To Ttiimeling from Sapperton to Hayley Wood. This 

is an uncertain pieoe of business in point of expense, 

upon account of the difiEerent strata of matter through 

which it must be made, yet that it is practicable at 

this day will not be doubted, though it is much 

longer, and to admit 12ft. boats, must be wider than 

any that has yet been done. This Tunnel I have 

supposed to commence where the ground becomes 

24ft. above the surface of the water, (which will be 

30ft. from the bottom), according to which the length 

will be 3850 yards as appears by the annexed profile. 

I have likewise annexed a section of the form and 

dimensions, that I judge, too, will be proper to make 

the Brickwork to admit boats of 12ft. wide, so that 

they may have a sufficient waterway at the different 

heights of the water in the summit level ; and as the 

ground is from 24ft. to 203ft. high, the deep part 

will be more expensive than the other, upon account 

of sinking shafts, and drawing up the earth, and 

letting down the materials, therefore, I will suppose 

one half of the length to cost £10, and the other £9, 

per yard, running at which rate, 3850 yards comes to 36575 

To 97680 cubic yards of extra cutting to the mouth of 

the Tunnel, at 6d. per yard ... ... ... 2442 



£39017 



also for and on behalf of their successors do hereby further covenant promise 
and agree to and with the said James Watt and Matthew Boulton their 
executors administrators and Msigns that they the said Comx>any of 
Proprietors of the said Navigation and their successors shall and will 
yearly and every year during the residue and remainder of the said term of 
twenty-five years or such part thereof as the said engine shall continue to 
be used or worked at or upon any part of the said Canal of Navigation 
aforesaid or in any other place well and truly pay or cause to be paid 
unto the said James Watt and Matthew Boulton their executors adminis- 
trators or Msigns by two equal half-yearly payments in every year the turn 
of <me hundred and twenty pounds lawful money of Gbeat Britain the first 
of which payments to begin and be made at the end of six calendar months 
next after the day on which the said engine shall begin to be used or worked 
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At the time Whitwobth reported to the Promoters of the 
Canal (in December, 1782) two schemes for connecting the 
Severn with the Thames were examined by him, the one from 
Tewkesbury, vi& Cheltenham, tunneling xmder Sandywell Park, 
into the Valley of the Colne, which it traversed, and joined the 
Thames at Lechlade ; the other, which was the less expensive, 
but involved the longest tunneling, was by the Stroud Valley, 
and in communication with the Stroudwater Navigation, being 
the route adopted. 

It will be seen that Whitworth speaks of the proposed 
Tunnel as being much longer, and if formed to allow the 
passage of Thames boats, (which are 12 feet wide; ordinary 
canal boats being but 7 feet, and Severn barges 15 feet wide) 
wider than anything that had yet been done, although in his 
opinion quite practicable. It was a bold work, therefore, to 
undertake in 1782. However, the Promoters went to Parliament 
^r powers, which they obtained the following year, and were 
incorporated as the Company of Proprietors of the Thames and 
Severn Canal Navigation. On the 7th October, 1783, the 

with effect and to be continued regularly at the end of every six ccdendar 
months during the remainder of the said term of twenty-five years or so 
long thereof as the said engine shall continue to be used as aforesaid. 

(Signed J JAMES WATT 

MATTHEW BOITLTON 

BouLT03r*8 interest in Watt's patent was acquired from De. Roebxtck, 
who WM Watt's first partner, and held two-thirds of the invention for 
money advanced, Ac. But there was so much difficulty in introducing 
Watt's engine, that poor Boebxtck, although a most able and bold man, 
failed altogether; sinking his own and his wife's fortune, besides large 
sums of money obtained from friends. He is described in a CyclopsBdia of 
Biography, recently published in Glasgow, thus :— 

''John Koebitck, a physician, and experimental chemist, bom at 
Sheffield, 1718, died, after ruining himself by his projects. 1794." 

He was grandfather to John Abthttb Boebxtck, late M.F. for Sheffield. 
The Talue of the share in Watt's patent was thought so small, that it was 
not even included in the list of assets at the time of Boebttck's failure. After 
BouLTON joined Watt, they had great difficulties, and could sometimes 
hardly pay their workmen on Saturday night; but ultimately by the'exten- 
sion of the patent, they succeeded, and acquired both wealth and reputation. 
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Committee of Management met and received tenders^ at the 
George Inn, Stroud, when they came to an arrangement with 
one Chables Jones, mason and miner, of Manchester, to execute 
the excavations for a Tunnel ] 5 feet high bj 15 feet wide, for 
the low sum of seven guineas per yard forward. 

This was to include the sinking of the shafts, but not the 
gins or winding tackle, (which the Company were to supply,) or 
bricks, &c. 

The original tender of C. Jones is as under, £8 8 per yard, 
but this was modified on its acceptance. 

A preposal to make the Tunnel Through Sapporton hill and Haley Wood 
15 feet wide and 16 feet high at £8-8-0 per yard — and the undertaker to 
Sink all the Shafts as may be wanted in the whole Tunnel — the Co to find 
Timber and Carpenter's work for making Gfins Senters as maney as may be 
wanted to Compleate the Tunnel in the Time aa may be fixed by the 
Committees Engineer and the Co to finde all Barrowes and planks and 
Hopes and Bricks and Basketts to Compleate all the works Through Hill 

Stroude October 7th 1783 C. JONES 

This was made the subject of an agreement between Jones 
and the Company, which was executed on the following day, 
viz., 8th October, 1783, under which agreement the Tunnel 
should have been completed on the 1st January, 1788. Jones, 
however, did not get on well with the work, and the usual 
difficulties with the contractor ensued. He did not complete 
altogether 100 yards of the work at the Sapperton end, where 
*' Marie Bubble and Loose Bock" were encountered, and the 
shafts were deep, but he ultimately completed about 1400 yards 
at the Coates end, where the work was easier. 

He seems to have been treated rather strictly by the Committee 
of Management, I think, for in March, 1784, I find the acting 
Engineer, Mr. Josiah Clowes, certifying that it is necessary to 
make the excavations wider and deeper by 2^ feet each way, so 
as to allow of a lining of rammed clay and brickwork ; and on 
the 5th of April of the same year Jokes signed an agreement 
at the Swan Inn, Stroud, under which he recognizes this addition 
as an " incident to the Contract " and that he cannot claim 
anything for it as extra work. This became one of Jones' 
chief points in the Chancery proceedings, which he, or his 
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assignees, subsequently instituted against the Company, when 
in his pleadings he alleged that the Committee made him drunk, 
at the Swan Inn, at Stroud, before he signed this agreement ; 
an allegation, which of course had no real foundation. 

Jones the contractor, seems to have been unequal to the 
execution of the work which he had undertaken. He was 
constantly in custody at Bisley, or Minchinhampton, or in 
Gloucester Gaol, where in the spring of 1788 he was detained for 
10 weeks : the works at the Tunnel being in progress, and very 
far from completion. Some idea of the sort of man Jones was 
may be formed from the following letter, which he addressed to 
the Canal Company's Manager, Mr. Smith, on his coming out 
of Gloucester Gaol, in 1 785 : 

Mr. Smith, Sir, 

This is to Let you Know that I Left Glouster the Last night about 
half-past Six O'clock — I Gave Single Bale and Then Spasol Baile — 
Dirickly — To the Ashon — so Know I Shall be advised by you what more 
to Do — in This matter — ^but I Think if we Could Get Lawden To a faire 
Setteling would be the Bast — But youl hear what Mr. Perrey says in His 
Letter on wensday Nax, and Then Please to Let me Know — Lawen and His 
attorney would very fain have had me To have Ordered it another way but 
would not — Lawden Dust not Star one Inch out of the Settey, if he had he 
would havrf Been Taken into Custoty — ^but I sopese the Folch Devel Node 
That — I should be very Glad if you would Take the Truble to wright a fue 
Lines to Mr. Gabson the attorney and Let him Know the Tru State of 
Lawden's affaires — for Prue and him has Tould Mr. Gabson all the Dambs 
Lyles that Could be Formed by men, and for want of Being Better Informed 
he believed Them — I have Been Thrue the works This Day and we want 
Lime at Both ends — ^please to Send Sum as Soon as posoble you Can, 

from Sir your most Humbl Servt. 
Coates Janry 23th— 1785— CHAS. JONES— 

Sir, 
P. 8. — Know I want sum Bills to be paide off — wich I Hope you will be so 
Kind as to make it None to the Gentlem and Let me have Sum money in a 
very Short Time — as I may not be hald and maid in This manor, for it is 
eneff to make amen go Quite mad and of is sances, my Paseshons is Quite 
wore out, with every Body Stating and Tareing at me — Just Like a Pack of 
Dogs after a haire — I have Paide a vest Deail more Money Till I have 
Reced, but it is the Contery the Grates Part, wich must be Paide to Them 
again or I can have no Content at all for I am all ways uneasey about it. 



264 

if sum Part was Paide at one Time and sum at another, Time, Then it 
would make Them more Content and me Boath, and Let us Qet Sut with 
This Damb Lawden as Soon as Posoble we can — 

Sir — ^Whenever the Itacking Coms please to Com to Coates and pay Thire, as 
I am Determed never to go Into aney Publick house aney more at Sapperton 
nor Hayley Wood, never while This Tunnel His Doing, for a Beson as I 
have Gott — 

In September^ 1784^ I find Geoboe Jokes (a son of Chasles 
Jones) threatening to murder the Canal Company's Manager^ 
and using abusive language towards him, in consequence of 
which, the said George Jokes was obliged to leave the neigh- 
bourhood ; and he and his father give a joint undertaking, that 
he shall forthwith leave the works, and not come within 20 miles 
of any part of the Canal for 5 years, or molest, directly or 
indirectly the Manager, during his lifetime, or any of the 
Canal Company's servants. 

In the end, the Canal Company discovered that low tenders 
are not always the cheapest. They had to take some of the 
work into their own hands to get rid of Charles Jokes, and 
engage other contractors in order to finish the Tunnel, which 
ultimately cost a very large sum of money, the exact amount 
of which cannot be ascertained from the Company's books ; and 
it was not completed for the passage of boats until the month 
of April, 1789. 

The exact date of the opening of the Canal is fixed by the 
Annual Register, under date November 19th, 1789, Gloucester, 
and is announced in the following terms : — 

''This day was effected the greatest object of internal navi- 
gation in this kingdom, — ^The Severn was united to the Thames 
by an intermediate canal ascending by Stroud through the vale 
of Chalford, to the height of 343 feet, by 28 locks; there 
entering a tunnel through the hill of Sapperton for the length 
of two miles and three furlongs, and descending 134 feet by 14 
locks, it joined the Thames near Lechlade. With respect to 
the internal commerce of the kingdom, and the security of 
communication in time of war, this junction of the Thames ana 
Severn must be attended with the most beneficial consequences, 
as even stores from the Baltic, and provisions from Ireland may 
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reach the capital, and the ports at the mouth of the Thames, 
in safety. And all the heavy articles from the mines and 
founderies in the heart of Wales^ and the counties contignons 
to the Severn may find a secm*e and certain conveyance to 
the capital. In short, this undertaking is worthy of a great 
commercial nation and does great credit to the exertions of the 
individuals, who have promoted and completed a work of such 
magnitude, at an expense of nearly two hundred thousand 
pounds. The arched tunnel carried through the bowels of a 
mountain nearly two miles and a half long and 15 feet 
wide at a level 250 feet below its summit, is a work worthy 
admiration; and the locks ascending from Stroud, and descend- 
ing from the summit are executed in a manner deserving great 
commendation." 

In the Siddington books under date December 9th, 1790, is 
the following entry : — 

''This day the Company's vessel, The Success, Chables Phelps, 
Captain, passed with Bilston Coal from Brimscombe to Cricklade 
for the Company's account." 

The Tunnel was considered a great work at the time of its 
execution ; old Kino George III came to look at it, and that 
part of the Canal being the open cutting at east (Coates) end 
of the Tunnel, is called, I suppose in consequence — '' The King's 
Eeach." 

The length of the Tunnel is 3817 yards, and the ordinary 
water level of the Canal in it is 363 feet above the sea, being 
133 feet below the level of rails, at the summit of Great Western 
Bailway ; (between the two Tunnels on that railway.) It is wide 
enough for the passage of vessels with 12 feet beam, and in 
places two boats 7 feet wide can pass one another easily. 
But the working of vessels eastward and westward is regulated 
alternately for certain fixed hours during the day and night, 
so that vessels ought never to meet one another. 

The Tunnel is arched, and lined with brickwork or stonework, 
during 2427 yards of its length, the rest 1390 yards being in 
rocking, as shown on the longitudinal and cross sections. In 
the rocking, however, there are very few places (only a total 
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length of about 400 yards in the whole Tunnel) where the rock 
is so homogeneous, and free from fissures and faults, as to hold 
the water without clay side lining and walls supporting the 
same, which are carried above the water level, as shown on 
Cross Section No. 3. This arrangement is general through the 
rocking. Similar clay lining is also carried behind the side 
walls in a great portion of the arching, and a bottom lining of 
pounded clay, or of clay puddle is continuous throughout thS' 
Tunnel, except where it is formed through sound clay in the 
FuUers Earth. Where fissures in the rock had to be en- 
countered, doors of oak were fixed across the side walling^ 
and linings into two grooves cut on either side of, and some 
little distance from such fissures into the rock, so as to block 
the flow of any side leakage towards such fissures, which 
probably answered very well at the time; but these wooden 
doors have since occasioned much trouble. In consequence of 
the decay of the timber, cavities have been formed where they 
existed, and the leakage, which it was intended to prevent, has 
been aggravated by them. 

Where bottom springs enter the Tunnel, and in other bad places, 
large trunks made with 2^ inch thick planking at the bottom, 
and 2^ inches thick at the sides, were designed, as shewn on the 
Cross Section No 4, &c., to carry the Canal.* Every expedient 

• The Engineer's Sx)ecification of the work for this Trunking is as follows : — 

The Planking is to be put on the thickness ordered, and the seams to be 
well caulked and pitched like the sides of a ship. The Planks to be fixed on 
with trunnels and spikes. 

At different distances, according as the holes of the springs have at any 
time appeared, trunks of 10 inches square inside (made of 2-inch oak plank) 
must be constructed and fixed cross the floor, from the orifice of the said 
springs and up the sides behind the side planking, with discharging mouths 
like the nozel of a pump ; so that the water of the said springs may discharge 
their produce 3 inches above the water level of canal, and not to drink anj 
out of it. 

Between the sleepers or cross timber well-tempered clay, not over wet, must 
be ram'd well down and under each breadth of plank as the work advances. 

Walling of brick or stone must be built between and behind the side 
timbers, for the purpose of steadying the framed work of the sides from any 
blows or thumps of barges ; and the said walling must be carried up and 
over the side rails until that work meets the incumbent rocks of the ceiling 
where it is not arched. 
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was resorted to in order to prevent leakage^ and the engineering 
seems to have been of a perfect character. At the present day 
little more could be designed to insure security, except, possibly, 
that concrete would be largely employed in substitution of, or 
in addition to, some of the work. 

There were 24 shafts, 22 of which are now traceable on the 
ground, and are shewn on the Longitudinal Section, but none 
of them are now open, and notwithstanding the smoke made by 
vessels in passing the Tunnel, no difficulty is experienced about 
its ventilation. Indeed, when one of the shafts (that in the 
valley where the Great Western Railway crosses over the 
Tunnel,) fell in some few years ago, I thought of keeping it open 
permanently, but found that the ventilation was rather injured 
than improved by its being left open, as it had a decided 
tendency to interfere with the set of the ventilating current j 
and whilst it remained open there were many complaints from 
boatmen of the Tunnel having got more smoky than it was 
formerly ; I therefore caused it to be again closed, and such 
complaints ceased. 

It is unfortunate that in consequence of the closing of the 
shafts no section of the hUl can now be seen, except at the 
valley shaft, (before referred to. No. 9 from the Coates face on the 
longitudinal section,) where the slabs covering it may be easily 
removed and the beds of the Great Oolite, through which it is 
sunk, seen ; but on the line of the Tunnel itself there can be no 
doubt whatever about the identity of the strata which have 
been pierced. Beginning at the west (Sapperton) end, after 
passing through but little detritus and talus which has tumbled 
from the face of the hill above, the Fullers Earth is soon 
reached. (This constitutes the ^^ Marie, Bubble and Loose 
Bock" before mentioned in reference to Charles Jones' work 
here.) 

The Fullers Earth was fully exposed on June 25th, 1868, 
when a portion of the roof of the Tunnel fell in at the point 
marked on the section, as well as at other times when repairs 
to the arch or side walls have been executed. At about 680 
yards from the Sapperton face the Fullers Earth is passed, and 
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the Tunnel — ^formed according to Cross sections, Nos. 2 and 
pierces the upper beds of the Inferior Oolite for a distance of 
about 930 yards. Good sections of these beds are visible in 
the Tunnel, their dip being here from south-east to north-west 
four degrees is plainly seen and indicates the up-throw which 
caused the hill. RynehoTiella spinoaa is found in the spoil heaps 
at shafb No. 2, (from Sapperton face,) and Terebraiul^ fimbria 
at shafts Nos. 3 and 4. 

The various rockings at this part of the Tunnel are very- 
interesting, and quite worth a visit. It was here that the 
fissures in the rock caused so much trouble originally — and 
continue to do so— from the decay of the timber in the planking 
and doors, before referred to, used as a casing over the fissures. 
There seems to be a slight inaccuracy in the Ordnance Greo- 
logical Map, which shows the Fullers Earth at a higher elevation 
at Sapperton than it is proved by the Tunnel excavations to be 
placed, and assigns to that formation the out-throw of the 
spring, issuing just below Sapperton village, instead of to the 
clays of the Forest Marble, to which its development is due. 
In this view the isolated capping of Forest Marble, shown at 
^^Ash Hill,'-' should be extended further to the eastward, and 
include Sapperton, 

The first fault which is intersected by the Tunnel (passing 
towards the east) is in the exact position indicated on the 
Ordnance Map; and near here the "Long Arching," shewn on 
the longitudinal section, begins, and extends for a distance of 
about 1190 yards. Nothing can be seen in this interval in the 
Tunnel beyond the probable position of the fault, which I have 
taken to be indicated by the point shewn on the section, where 
the Cassey-weU springs and others pour in considerable volume 
into the Tunnel through the roof and northern side wall. The 
large portion of the work, here entirely in arching, is without 
doubt carried through the Fullers Earth, which has been 
disclosed on different occasions during frequent repairs ; and 
this is also evident fr*om an examination of the spoil heaps 
at the various shafts. 
The second fault encountered is near but somewhat west of 
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the position indicated on the Ordnance Map^ and a little west 
of the spot where the G.W.E. crosses over the Tmmel which 
now enters the Great Oolite, through which it passes for a 
distance of about 1120 yards, to the Goates or eastern face. 

The Great Oolite beds may be readily inspected at the valley 
shafb^ and in the various lengths of rocking left between the 
arching, as shown on the section. 

The general dip of these beds is very slight towards the south- 
east, except at the first rocking, east of the long arching, where 
it is very decided (in that direction) ; but past the shaft, at the 
crossing of the G. W.B., it is for a little distance in the opposite 
direction, so that it is slightly synclinal, following in a modified 
way the surface formation of the valley above, through which the 
BaUway passes. The structure of the Cotteswold ridge at 
Sapperton has been farther illustrated by the construction of 
the G.W.R. Tunnel, which was carried out by Mr. R. P. 
Breretok, Mem. Inst., G.E., between 1843 and 1845, (then 
acting as Assistant Engineer to the late Mr. I. K. Bbukel.) 

That Tunnel was originally designed at a lower level than 
ultimately was adopted,— shaffcs were sunk, and a heading 
upwards of one mile in length was driven through the BEill, — 
between 1837 and 1841, when it was found necessary to reduce 
the expenditure required for the construction of the (Cheltenham 
and Great Western Railway in every possible way, in order 
to get the Railway completed and opened for traffic; and, 
amongst other things that were done, the late Mr. Bbunel'b 
first idea of a longer Tunnel at Sapperton Summit, with a 
better gradient up the Stroud Valley than has been formed, 
was modified, and the Directors of the Company determined 
to raise the level of the Summit Tunnel and make it much 
shorter. Hence the present Tunnel and defective gradient 
leading to it firom Stroud.'^ But the efPect of the operations of 



* The Bailway Company obtained their Act of Parliament in 1836, and 
opened a part of their Line between Swindon and Cirencester, first (about 
1841 ;) afterwards on May 12th, 1845, they opened it between Kemble and 
Gloucester. Mr. Joitathax Nowbll was the Contractor who constructed 
the Bailway Tunnel. 
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the Railway Company in piercing the hill, in such varions 
directions, has been to obtain a perfect and exact knowledge 
of its stratigi*aphic condition down to the level at which their 
lowest heading passed, and to enable Mr. Brebeton, the 
Engineer, to prepare the admirable section accompanying this 
paper, which he has very kindly allowed me to copy and use 
for the information of the Cotteswold Club. That section has 
been reduced to the same scale and referred to the same datum 
(being that of the Ordnance, viz., mid-tide sea level) as the 
section of the Canal Tunnel. The ridge in one case attains 
an elevation of 613 feet, and in the other of 693 feet above 
mid-tide sea level, and read together the two sections show 
the structure of the hill at Sapperton without any speculation 
or doubt for a depth of 250 feet to 270 feet down from the 
summit. 

The Drawings which accompany this Paper are as follows :— 

A 18 a longitudinal section of the Canal Tunnel, on a scale horizontal 
400 feet, and vertical 40 feet to the inch, prex>ared from my own 
working sections, and is illustrated by the cross sections, viz : 
No. 1 where the Tunnel is formed in Fullers Earth Clay. 
Ko. 2 " //in loose Oolitic Rock. 

No. 3 « //in ordinary Booking. 

No. 4 where Trunk Forming was used in consequence of 
springs entering in at, or towards, the bottom of 
the Tunnel, with longitudinal section and plan 
referring to same. 
All these cross sections are on a scale of 8 feet to the inch. 

B is a longitudinal section of the Great Western Railway Tunnels, 
prepared from working sections of the Engineer, (Mr. R. P. Breretox, 
Mem. Inst. C. E.) on scale 400 feet horizontal, and 40 feet vertical to 
the inch. 

No. 5 is the general cross section to same, on a scale of 
8 feet to the inch. 

C is a General Plan, on a scale of 20 chains to the inch, showing the 
exact positions of the two Tunnels at Sapperton. 
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On some FlinUjlakeSy j/rom {he Valley of the Churriy at Cirencester. 
By W. T. Thiselton Dykh, B,A., B.Sc. 



It may be considered worth while to record in the Pi'oceedings 
of the Club, the occurrence at Cirencester of small flint-flakes 
in considerable numbers. They are found in the top spit of 
mould beneath the turf, when this is removed to allow of the 
excavation of the gravel at the Barton Pits. My attention was 
called to them in 1869, by Mr. Ohblt, a student at the Agricul- 
tural College, who has paid a good deal of attention to Geology, 
and is a keen observer. I afterwards found them myself in situ 
in the layer of mould, varying from nine inches to a foot in 
thickness, which is exposed in the section formed by the pit 
side. The gravel is apparently derived from the Inferior Oolite, • 
as it contained rolled examples of Terebratula fimbria, and other 
characteristic fossils. I found, as might be expected, no flints 
in this, but only in the superincumbent soil. 

The flakes which I collected were very rude ; some were flat 
with a triangular outline, others oblong, and of about the 
same size as those figured by Mr. Jokes, from Stroud Hill.* 
They were, however, far less regularly formed than these, as 
I also ascertained by examining some in the possession of 
Mr. WicHELL. I showed the most presentable of what I 
found to Mr. Fbanks, at the British Museum. He accepted a 
few of them as being of human manufacture, and selected 
examples for the Christy collection. Supposing, as it is not 
impossible many persons will do, that these flints are too 



• Proceedings, vol. iii., p. 103. 
U 
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indetennmate to be considered as having been nsed for any 
pnrpose by ma., it is stiU puzzling to ^ve them a history. 
The nearest flint gravel to Cirencester is at Minety,* bnt this 
is lower down the Chnm valley. In readings however, Mr. 
Lucy's memoir on the Gravels of the Cotteswolds, I met with 
a passage (page 100) in which he mentions the occurrence about 
Moreton-in-the-Marsh, of '^a great quantity of flints, some 
very small, having a chipped appearance." It is by no means 
impossible that this may be the clue to the flint-flakes at 
the Barton Pits. 

t Proceedings, 1869, p. 104. 
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On Thlaspi peffolicUum, L. By W. T. Thisblton Dyer, B.A., 
B.Sc. 



It has been pointed out by Mr, Watson* that the most heal 
species of British flowering plants belong to two classes as 
regards their distribution, namely, those which are found only 
in the south of England, and secondly the assemblage of Alpine 
and Arctic plants peculiar, as far as Britain is concerned, to 
the Eastern Highlands of Scotland. Thlaspi perfoUatvmy L., 
is an example of the first class, as in Britain it has only 
hitherto been gathered on the Oolites of Gloucestershire and 
Oxfordshire. Mr, Watson, in his latest publication on the 
distribution of British plants, places Oxfordshire within brackets, 
by which it is intended to show that probably the Thlaspi is no 
longer to be found in that county, so that Gloucestershire now 
stands alone as a locality for it. 

•In Dr. Hookeb's Student's Flora, p. 38, Thlatpi perfoliatum 
is said to aiBSect ^limestone pastures.' I believe, however, that 
when growing it will generally be found to prefer weathered 
limestone rubbish. As it is an annual of small dimensions and 
very short duration, it would be quite an exceptional thing for 
a plant so constituted to be able to hold its own against the 
perennial vegetation of pastures. 

In Oxfordshire it was originally found "among the stone pits" 
(quarries) between Witney and Burford, (Ray's Synopsis, Ed. 
iii., p. 305), and more recently, a specimen in the British 
Museum was collected by Mr. Bicheno, 4^ miles from Witney, 
on the Burford Boad. Some years ago my friend, Mr. Boswell, 



• Cybele Britannica, vol. iv., p. 445. 
U 2 
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met with it in cultivated ground near Woodstock; but, although 
he searched the spot in several after years, he never saw it 
there again, nor had I any better success on visiting the place 
with him. For Gloucestershire many localities have from time 
to time been recorded. Mr. Buckman met with it in the 
neighbourhood of Sapperton;* it occurred in "old quarryings" 
over both the north and also the south end of the railway 
tunnel. Other localities given by Mr. Buckman in the North 
Cotteswolds are Eyeford, Stow-on-the-Wold, the Seven Springs^ 
and Bourton-on-the-Water ; Naunton may be added on the 
authority of Dr. BoswELL-STME,t and Upper Slaughter, where 
it was gathered by Mr. Bobbeb.} 

In 1869 I myself met with a small patch of the TMaspi 
growing on a rather bare bank by the roadside just outside the 
village of Sapperton, and afterwards in great abundance on 
the embankment, and even on the ballast between the rails of 
the Great Western Railway near Tetbury Boad Station, towards 
Hailey Wood. 

Thldspi perfoliatum like a few other of our native Crucifers, is a 
very early plant, such as Erophilce vema and Teesdalia rmdicatdis. 
On the 1st of May I found the seeds fully formed and the plant 
almost out of condition for collecting. 

Britain possesses no plant peculiar to it, and therefore no 
spot which is the object of pilgrimages to foreign botanists, 
like the mountain side in Carinthia, where alone in the whole 
world the splendid Scrophvlaridcea^ Wulfenia carinthiacay Jacq., 
conceals the ground with its magnificent assemblage of flowers 
of gorgeous blue. The Thlaspi^ for example, though so local 
in England extends through Middle Europe to Western and 
Northern Asia, and southwards to Northern Africa. 

The neighbourhood of the Cotteswolds produces a few other 
plants very local in Britain. Arahis atrictay Huds., confined 

* See Proceedings^ vol. i., p. 109, and Appendix, p. 4; also the Pbytolc^st 
for 1850. p. 942. 

t Eng. Bot., £d. iii., vol. i., p 204. 

X There are specimens in the British Museum Herbarium. 
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with UB to Clifton and Cheddar^ does not extend beyond Central 
Europe. Cephalanthera rubra, Beich., extends through Europe to 
West Siberia, but in England was hardly more than tradition- 
ally known as having been found on Minchinhampton Common; 
it was said to have been met with in 1836, on the Quantock 
Hills in Somerset, but recently has been collected in some 
plenty in Pitchcombe Wood after the trees had been cut.* 
Lastly, Carex tomentosa, L., which is distributed throughout 
Europe, is only found in the British Isles at Marston-Maisey in 
Wiltshire. 



• Eng. Bot, Ed. iii., vol. 9, p. 128. 
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On the Early OecupaUan of ths Cott$9wold HiUs by Man. By 
G. F. PLATme. Bead at WHUtan, October 5th, 1870. 

(n common with many districts of England^ the Cotteswold 
Hills retain traces of their occnpation by early races of men^ 
of whose existence we have little evidence except the remains of 
their works. These remains consist of portions of the dwellings 
in which they sheltered, of defensive works by which they 
protected themselves, of structures whereby they marked the 
graves of their dead^ and accompanying these larger works are 
found various implements^ ornaments, and weapons of stone^ 
earthy and metal. These reli6s^ from the imperishable character 
of their materials^ have suffered comparatively little by the 
ordinary effects of nature ; but by the agency of man very many 
have been injured, and niunbers have doubtless disappeared 
altogether. The plough has been the great leveller of earth- 
works ; the mere value of the materials has led to the removal 
of many structures formed of massive stones ; the treasure-seeker 
has marred the antiquarian interest of numbers of barrows ; and 
the researches of antiquaries have aided in the destruction of 
these ancient works. Those which have remained to the present 
time are now subjected to these various destructive agencies in 
a rapidly increasing ratio, — -by the inclosure of "common" 
lands, whose hitherto untilled sm-faces have preserved in a 
remarkable manner even slight depressions or mounds made 
many centuries ago ; by the more thorough cultivation of long 
existing farms, for which barrows or other works before spared 
are now removed; and by the restless activity of antiquaries, 
whose investigations threaten to leave to the future few vestiges 
of these ancient works intact. It therefore appears desirable to 
take note of the present state of these remains, and to gather 
up the evidences they afford before they altogether disappear. 
I shall not attempt to give a detailed account of all the 
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camps, barrows, and other traces of the early occupation of the 
Cotteswold range, but having recently devoted considerable time 
and labour to an examination of those which are found in my 
own neighbourhood, I trust that a condensed report of them 
may not be without interest ; believing that this district, though 
certainly rich in such remains, is by no means exceptional, and 
that other districts, carefully examined, yield similar evidences. 

The accompanying map embraces an area of five miles square, 
having the village of Nailsworth nearly at its centre. On this 
map the vaUeys are shaded, the higher grounds are unshaded. 
In the valleys few remains of early man have been met with, 
whilst it will be seen at a glance how numerous they are on the 
higher land, — ^not only are extensive earthworks there traced, 
but many tumuli stud the surface. 

The following table contains particulars of nineteen tumuli, 
which occur in the area embraced by this map, whilst for the 
purposes of comparison the dimensions of the well-known XJley 
Bury Tumulus are given at the head of the list. 



No. 

on 

Map 



Uley Bury Tumulus. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



" The Toots " on Selsley Hill 

Bown Hill Tumulus 

" Whitfield's Tump " 

Gatcombe Tumulus 

" Tingle Stone" Tumulus ... 

Avening Tumulus 

Lechmore Tumulus 

Near Bown Hill Tumulus . . . 

" Hampton Common 

« The Hyde 

In Gatcombe Wood 

"The Oven,** Avening Copse 

In Hazlewood 

Near Hazlewood Copse 

Lechmore Tumulus . . . 
Chavenage Green 



Form 



Oval 



Circular 



Horsley Wood Tumulus 
The Hyde Tumulus 









Direction 


^ngth 


Width 


Height 


of highest 
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Feet 


Feet 


Feet 
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70 


12 


E.N.E. 


210 


90 


11 
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180 


50 




H 


75? 


36? 


9 
« • • t 


£. o* £. 


200 


84 


8 


E.N.E. 


130 


70 


6 


N. 


160 


60* 


6 


E. 


120 


65 


6 


E. 



60 ? in diam., ploughed down 
60 



u 



Oval 



65? 

35 

50 

75? 

65? 

45 

60? 

60? 

52 

SOlong 



2 ft. high 



5 



now 3 ft. high 
ploughed down 
5 ft. high 
ploughed down 

3 ft. 6 in. high 
60wide,10high,E byN 



Nos. 1 to 7 of the above table are very similar as regards 
their external form to the Uley Tumulus, and have probably all 
contained stone chambers. A few remarks will suffice as to 
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their present condition, and serve to show how much injury 
they have suffered even during the present century. 

The largest tumulus of this district stands on Selsley Hill; 
it is known as ''The Toots," and has been opened in three 
places, but I am not aware that any record has been preserved of 
the results of this disturbance. The Bown Hill Tumulus (No. 2) 
was opened by the Club in May, 1868, and found to have been 
formed over stone chambers ; particulars of this examination are 
given in the « Proceedings of the Club," Vol. HI., page 199. 
The tumulus on Minchinhampton Common, popularly known as 
''Whitfield's Tump," has been so thoroughly disturbed as to 
render it difficult to ascertain its original form and dimensions. 

The belief that these tumuli contained treasure led to the 
disturbance of the remarkably fine barrow (No. 4) which 
occupies the ridge immediately above the northern entrance to 
Gatcombe Park. About sixty years ago, a poor woman, who, 
from the faith she placed in her dreams of hidden treasure, 
gained the sobriquet of " Molly Dreamer," spent much time in 
digging into this and other barrows of the neighbourhood. 
Within the present year this tumulus has been opened by our 
associate. Canon Lysons, and at the eastern end two very large 
stones occupying the centre of the mound were uncovered. 
Dwarf walls neatly constructed of Stonesfield slate curve in 
from the east and terminate at these stones, and by openings 
made in the sides of the tumulus indications were obtained that 
this dwarf wall extends round the whole mound.* 

* Note. — April, 1871. At the time the aboye-mentioned examinations were 
made no chamber was met with, but since then a fine stone chamber has been 
accidentallj discovered bj a workman in Mr. Bichardo's employ. It occupies a 
spot on the northern side, nearly at the widest part of the tumulus, and is 8 ft. 
long, 4 ft. wide, 6 ft. 6 in. high, and has an entrance porch 8 ft. square ; this porch 
was faced by two stones so placed as to give access by a smaU opening between 
them. This structure is formed by seven stones placed on edge, and the 
sepulchral chamber is covered with a massive stone, 9 ft. 6 in. long and 6 ft. 6 in. 
wide. The spaces between the upright stones are filled in by walls of Stonesfield 
slate very neatly arranged, and in some parts these are brought over towards the 
top so as to meet the covering stone. One skeleton was found ; the corpse had 
apparently been placed in a sitting position at the farthest end of the chamber. 
The skull measured 8 inches in length, and 5 inches in breadth. 
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Near (Tatcombe Park there is another tnmtdns (No. 6 of the 
foregoing table) which is interesting as forming in sereral 
respects an exception to the other oval tumuli of the district. 
It does not occupy^ as the others do^ the highest level of its 
neighbourhood, for, although placed on a slight knoll, it is 
overlooked from rising ground on its eastern side. In its 
direction also it is exceptional, being placed due N. and S., the 
broadest part being at about one-third of the entire length 
from the north end of the mound. It is also the only example 
in the district of a crowned burrow,— on the broadest part stands 
a large stone, 6 feet in height, which bears the name of '^ Tingle 
Stone." 

The Avening Tumulus (No. 6) was opened in the year 1809 
by the Bev. N. Thobnbixby, Sector of Avening; three stone 
chambers were taken out, removed to a grove in the rectory 
garden, and there carefully set up in the forms and relative 
positions they had occupied in the tumulus, so that even in 
their present state they afford good examples of such sepulchral 
chambers. The largest is 7 feet long, 7 feet wide, and 4 feet 
high, and has one side formed by two stones so placed as to give 
access to the chamber. 

The Lechmore Tumulus contained so recently as 1812 one 
chamber, but the stones of which it was constructed have since 
been removed for building material, and the mound itself is now 
reduced in size year by year by the operation of the plough. 

Two ancient monuments, probably coeval with these large 
oval tumuli, remain to be noticed. A few hundred yards to the 
north of the Gatcombe Park Tumulus stands a fine monolith, 
known as "The Long-stone." (Plate 2.) It is 7i ft. high above 
ground, and is popularly heUeved to be as much beneath the 
surface. It is a block of a peculiar stratum of Great Oolite, 
which in this district immediately underlies the sur{iEu;e soil. 
From the circxunstance that this stratum is pierced by irregular 
holes, which become larger on expostu*e to the air, this monolith 
presents a singular appearance. A much smaller stone stands 
30 feet from the " Long Stone," and a third stone is stated to 
have been removed during the present century. 
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On the Ordnance Map there is marked as standing on the 
hill-top south of Nailsworth, "The Picked Stone/' but this 
monolith, which is well remembered by many people of the 
neighbourhood, has been removed, and is believed to have been 
nsed in the building of a stack of stone steps in a farm-yard 
near Barton End. '^ The Picked Stone " was about 4 feet high, 
and occupied the highest spot on the hills in that locality. 

In addition to the seven oval barrows already mentioned, 
there occur in the area included in the sketch map eleven tumuli 
of a very different construction. They are circular, and do not 
inclose stone chambers, but are simply mounds of earth and 
stone, varying from 35 feet to 60 feet in diameter, and were 
originally about five feet in height. These smaller tumuli have 
not suffered by the hand of man so generally as the larger; 
the latter, from their great size and the conspicuous situations 
they occupy, have attracted the interest of the curious for many 
generations past, and, as already mentioned, have been greatly 
injured; whilst these smaller grave-mounds, where they have 
enjoyed the protection of surrounding woods, have retained 
their original form and height, and even such as have been 
brought under cultivation and reduced in height have yet 
retained the deposit of ashes and bones over which they were 
placed, undisturbed by the action of the plough. 

I must plead guilty to having destroyed for future antiquaries 
the interest of eight of these circular tumuli. In 1851 1 assisted 
in opening the one marked " 12,'' which stood on the hiU-side 
west of the village of Avening. It was 50 feet in diameter and 
5 feet in height. On what had been the original surface, charcoal 
and ashes were scattered, and at the centre of the mound a 
handful of burnt human bones were found. No flints were then 
observed, although ten persons were engaged in the opening; 
but on a recent visit to this tumulus two worked flints were 
picked up from its surface. 

Of nearly equal dimensions to the last is. a circular tumulus 
which stands a few hundred yards directly south of the Lechmore 
oval tumulus. This I thoroughly examined in November, 1869. 
The materials forming the central portion of the mound were 
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removed down to the original snrface of the ground. The upper 
portion was found to consist of stone and rubble to the depth of 
18 inches ; the remaining 3 feet 6 inches was fine mould. In 
this fine mould 80 flints were founds also 4 small pieces of 
pottery, and a few teeth of oxen. On what had been the 
surface soil before the construction of the barrow, traces of the 
action of fire were perceptible, — charcoal, burned bones, and 
small pieces of a human skull lay scattered about; whilst 
exactly at the centre of the tumulus a hole, 8 inches in depth, 
had been made, and in it lay a few burned human bones. The 
flints were found in every part of the heap of fine mould, — 
some were flakes, thin and sharp-edged, forming scraping or 
cutting implements, and including the ^' knife," figured on 
Plate 4, fig. 4; but the majority were mere chippings. One 
fiint arrow-point (see Plate 4, fig. 1) of an uncommon type lay 
near the deposited bones. No trace of metal was observed. 
The pottery, rude in structure, was ornamented by a pattern 
formed by dotted lines. 

The "Journal of the Archseological Association" (Vol. IV., 
page 50) contains an account of the discovery of a number of 
interments in a field near Chavenage, from which were obtained 
iron spear-heads, bronze fibulae, silver ear-rings, stone, clay, and 
amber beads, all characteristic specimens of Anglo-Saxon work- 
manship. These interments were met with in the year 1847 by 
workmen employed to level down two circular tumuli, which 
stood 300 feet due N. and S., one from the other. This levelling- 
down process, though uncovering the secondary graves, did 
not disturb the central portions of the original grave-mounds, 
and these I have carefully examined during the present year. 
In one, charcoal, burned bones, small pieces of pottery, and 
worked fiints were found on the original surface, and a few 
inches higher a very well worked fliint javelin-point (see Plate 
rV., fig, 2.) What remained of the other tumulus was still 
protected by stones, which covered a deposit of fine soil, in 
which were found some pieces of iron-stone and of charcoal, but 
no trace of any interment ; and neither bones, pottery, or fiints 
were met with. 
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In Gfttcombe Woods^'a small moxmd, occupying nearly the 
highest spot of the hill, was fonnd on examination to be formed 
of stones, the weathered edges of which attested that they had 
long lain exposed on the surface before they were thns heaped 
together. Underneath these protecting blocks of stone lay, at 
the centre of the mound, veiy small pieces of pottery, burned 
bones, and one thin sharp-edged worked flint. The calcined 
bones were of small size, and amongst them lay a tooth which 
a competent authority has decided to be ^' a left central incisor 
of the permanent set from a child not more than four years old.'' 
The mound was rery carefully searched for other relics, but 
beyond traces of charcoal on the original surface nothing else 
was met with. It is therefore reasonable to conclude that this 
tumulus was raised in honour of a mere child. 

The circular tumulus (No. 9) occupied a field near the Wind- 
mill on Minchinhampton Common. Two years ago the occupier 
of this place d/reamed that this tump contained a crock of gold, 
and set workmen to dig into it. His reward was to find that 
the central position consisted of fine mould, but the only treasure 
found was an iron ring and a few fragments of bronze. 
Professor Ghubch has kindly analysed this bronze, and states 
that ^^ it consisted originally of an alloy of copper, with a good 
percentage of tin, a very little zinc, a trace of iron, and no lead. 
It is thoroughly corroded into sub-oxide and green carbonate of 
copper. It is certainly ancient and unlike in composition any 
of the Bomano-British mixed metals which I have examined from 
Gloucestershire." 

On the hill above Hyde a circular tumulus (No. 10) had been 
ploughed down all except 30 inches. On opening the centre of 
this, I found stones thrown together protecting a layer of grey 
coloured tempered earth, eight inches in depfch ; beneath this 
was a circular excavation in the original soil, 5 feet in diameter 
and 10 inches in depth. The sides of this hole were protected 
by stones placed on edge around it, and it was filled with earth 
burned to the consistency of brick, and this contained fragments 
of burned human bones. On the upper surface of the grey 
deposit lay charcoal, rude pottery, pebbles, unbumed bones of 
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sheep {9), a small piece of bronze, apparently part of an ornament^ 
and a beautifully formed leaf-shaped arrow-point (Plate lY., 
fig. 3.) 

The circular tumulus (No. 18) having been until recently 
surrounded by woods, had retained nearly its original form and 
size. On opening it I found it to consist of fine earth firmly 
consolidated, as though it had been thrown together when 
thoroughly moistened by water. A heap of ashes and thoroughly 
burned human bones occupied the usual position at the centre 
of the tumulus, and on a level with the surrounding surfiu^. 
One small piece of potteiy and two ox teeth were met with, bat 
not one piece of flint or metal. 

It will be observed that in every case now described these 
circular tumuli have been made over interments preceded by 
cremation, — ^that the ashes of the dead were unprotected by 
urns, — ^that metal has rarely been met with, bronze in two cases, 
and iron^ in two also, — and that in three instances flint imple- 
ments (Plate lY., fiigs. 1, 2, and 8) have been deposited near the 
remains of the departed. 

The fine tumulus (No. 19) which stands on the brow of the 
hill above the village of The Hyde, and which was visited by 
the Club in May, 1869, is probably of a much later age than 
the circular tumuli which have just been mentioned. Prom the 
dimensions given in the table at page 278, it will be seen that 
it differs in its external form from the oval tumuli Nos. 1 to 7. 
It was opened in the year 1848 by the occupier of the field in 
which it stands, and was found to contain ^^ a space inclosed by 
large unhewn stones," and in this chamber lay burned bones 
and ashes, and a bronze fibula of a Boman type. 

The next reUcs of the early occupants of our hills to be 
described are the remains of their defensive works. A good 
example of one of these is still traceable in a copse one mile 

* I am indebted to Professor Chukgh for an examination of specimens of iron 
found in circular tumuli and in pit-dwellings. The former are natural iron- 
stones, and may have been used for sling-stones; the latter are artificial iron- 
slags. Iron, both in the form of ore and in the condition of slag, occurs 
scattered in the surface-soil of the Cotteswolds. In some localities, as near 
Avening, it occurs in considerable quantity. 
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soaih east of Nailswoith. It incloses an area of about ten 
acres in extent, and is formed by slight monnds and ditches 
consiamcted on cnrred lines, as shown bj the plan on Plate HE., 
fig. 4. In one part' are three parallel lines^ two of which have 
the ditches outside their mounds, whilst the third has the ditch 
inside. The outer line — ^a, b, c, d, — ^has an elevation of 4 feet 
from the bottom of the ditch to the top of the bank, and may 
possibly have been a later work added to strengthen the camp, 
and so constructed that the area a, b, o, forms an independent 
inclosure. The other lines of earthworks are very slight, and 
the whole works could have presented little defence unless, as 
was probably the case, they were strengthened by palisadings 
of trees and branches. The site of this camp being covered by 
a copse wood, I have been unable to find any flints within it on 
the surface of the ground, and only a few by carefiil digging in 
the ditches, but the arable fields immediately outside the line 
A, E, have yielded abundance, more than 1000 having there been 
gathered up ,including several javelin-points, scrapers, flakes,^ 
and two arrow-heads. 

One mile north of Nailsworth^ on the hill-top immediately 
above Amberley, is the earthwork marked b on the map. A 
simple slight ditch and mound run on the curved line a, b, c, d, 
from the village of Littleworth to the escarpment above Spriggs- 
well, including an area of about 50 acres in extent. Across this 
area a much more important work has been constructed on the 
line B, E. Half a mile eastward there is anotJier series of 
intrenchments, commencing at the head of a deep combe above 
the village of the Box at f ; this work also runs in an irregular 
curve on the line f, o, h, i, x, there it is protected by a parallel 
line L, and this again by another parallel line m, which terminates 
at the head of a combe, the whole work inclosing more than a 
square mile. At h there is a passage through the mound and 
across the ditch, which a careful examination proved to have 
been part of the original design. Between x and i some portion 

* Flakee found on the surfaces of fields are usuaUy much broken^ but on this 
spot several whole flakes have been met with, one of which has an artifloiaUy 
serrated edge, which will yet " saw " horn and bone. 
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of the intrenchments have been destroyed in the construction 
of a park and a turnpike road. 

To the north-west of Amberley Camp, at a distance of less 
than two miles, is Selsley Hill, on which there is an earthwork 
at D. There a very slight mound and ditch, o, p, form an 
irregular line, and in the area between this and the hill sides 
can be counted some 180 of those depressions in the surface 
which are believed to have been the floors of human habitations. 
As pointed out by the Eev. A. S. Page, not one of these pits is 
found outside the line of defence formed by the mound and 
ditch. To picture out the appearance of this work when 
occupied by its constructors, we may suppose, erected over each 
of these depressions, huts formed of branches and trees, and 
thatched, whilst the protecting mound would be strengthened 
by a palisading of stakes or branches. 

The requirements of the occupiers of the camp on Selsley Hill 
did not lead them either to extend it beyond its original 
dimensions, or to strengthen it by the addition of other lines of 
defence, but with the Amberley Camp (b) it was otherwise. 
The series of entrenchments already mentioned as extending 
for two miles eastward of the slight work, a, b, c, d, are of the 
same character and strength as the line b e, and with that 
present a series of five parallel lines of defence, the ditches 
being in all cases on the eastern sides of the mounds. Pit- 
dwellings are found in great numbers, not only in the Amberly 
Camp, but in the area bounded by the lines c, o, f ; altogether 
700 have been counted, and it would be probably no exaggeration 
to say that 300 more have been obliterated by the opening of 
quarries and the construction of roads. A slight mound may be 
traced on the line c, o, and it is noteworthy that scarcely any 
pits have been made to the north of the line a, c, a. The 
dwellings were most numerous near the escarpment, which may 
be accounted for not only #om the greater shelter this part 
enjoyed from cold winds, but also from its proximity to fine 
springs of water thrown out by the Fuller's Earth at the base 
of the escarpment. 

On Rodboronprh Hill, one mile north of the Amberley Camp, 
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there are a large number of pit-dwellings, to which the attention 
of the Club was first directed by Mr. Witchell in 1864* ; nearly 
400 have been counted, and cultivated inclosures and roads have 
probably remored all traces of 200 or 800 more. They are 
very numerous on the slope of the hiU opposite Woodchester, at 
a part protected on the south-east by a deep combe. A mound 
and ditch of considerable strength remains at the spot e, aa 
marked on the map, but cultivation has left only a short length 
of this work unlevelled. 

Having examined a large number of these pits on MLnchin- 
hampton Common and on Bodborough Hill, it may be well to 
place on record the results. Their usual form is shown by the 
sections drawn on Plate HI., fig. 1. The soil which was thrown 
out in making the pit forms a mound on one side. Where the 
surface of the ground is sloping, this mound is almost invariably 
cast up on the lower side ; but where the pit has been constructed 
on a level surface, it is more generally on the north or north- 
east side. One interesting exception to the usual form is shown 
at fig. 3, Plate III. ; it occurred on Minchinhampton Common, 
where the thin-bedded Great Oolite is so compact that, with 
care in excavating the present contents of the pit, its original 
size and shape were accurately ascertained. It was 3 feet 
6 inches deep at the middle, with a straight and upright side 
nearest the mound ; on the opposite side a seat, 18 inches high, 
had been formed, on which was placed a flat stone. Another 
stone at f protected the opening to a natural fissure in the rock, 
by which the pit must have been effectually drained; the 
abundance of charcoal at the spot marked e indicated the 
position of a fire-place. 

On Minchinhampton Common the Pits are remarkably uni- 
form in size, being from 10 to 13ft. in length, 3ft. wide and 
about 30 inches deep, at the middle. On Selsley Hill these 
depressions are much larger, being from 20 to 25ft. long, 10 to 
12ft. wide, though not so deep as those on Hampton Common. 
On Bodborough Hill both these types are found. 

These pits have yielded but few objects to throw light on the 

* TransactionB, Vol. III., page 249. 
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condition or habits of their occupants. In some cases a few 
specks of charcoal, in others, one or two bnmed stones, or a 
small shard of pottery, a pebble, or a chip of flint, are the only 
relics met with. These objects are not all found at the bottom 
of the original excavations, but are scattered throughout the 
present contents in such a manner as to suggest the probability 
that much of the filling up took place during the time of their 
occupation. On Minchinhampton Common many of the pits are 
filled nearly level with the surrounding surface, vegetable soil 
and turf having accumulated in them to the thickness of eight 
inches. On Eodborough and Selsley where the strata are the 
more barren Inferior Oolites, there is a very thin covering of 
soil and turf, and the pits contain only a small accumulation of 
rubbly stone. 

These pits and mounds afford a considerable shelter from 
wind even without farther protection, but in all probability they 
were surmounted by a hut formed of poles or branches and 
thatch. In size they compare favourably with the hut shelters 
of many modem savages, as for instance, the natives of Australia 
and Patagonia, and we need not go farther than our hills for 
illustrations of man living in dwellings equally slight. I 
measured this year on Bodborough Hill a gipsy's tent in which 
the man, wife, and four children lived, and found it only 6 feet 
long, 5 feet wide, and 8 feet 6 inches high. The gipsy who 
uses his tent for a sleeping place, and for shelter from wind and 
rain, makes his fire on the open ground outside ; these arrange- 
ments were probably the same with the early pit-folk, as in 
only one or two exceptional cases have traces of a fire-place 
been met with in the pits. 

There are on Minchinhampton Conmion several bowl-like 
depressions ; they are circular, from 20 to 30 feet across, and 
their depth varies in proportion to their diameter, the largest 
having been originally 7 feet in depth. Several occur on the 
line B, c, o, and in the ditch o, p, and fit)m their evident 
connection with these defensive works I regard them as wcUch- 
pits. 

In addition to the works already mentioned as existing on 
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Minchiiiliampton Common there remain to be described numerous 
low mounds, to which the attention of the Club was especially 
directed on the occasion of its visit there in May, 1869. The 
following is a brief summary of 40 of these moimds : — 

Five are circular, from 20 to 40 feet in diameter, and about 
18 inches high ; thirty-five are oblong, from 80 to 180 feet in 
length, about 24 feet in breadth, and 24 inches in height. In 
the construction of these oblong mounds great uniformity has 
been observed in their width and height. Their directions are 
very various — sixteen are nearly N. and S., and ten nearly E. 
and W. The object for which these mounds were made is as 
yet an unsolved enigma. The examinations made by the Club 
in 1869 under the valued superintendence of Mr. Cunnih qton, 
and the many previous and subsequent openings made, have 
failed to bring to light any evidence that they are places of 
interment. The original surfaces of the soil beneath them are 
not found to present any sign that cremation has there taken 
place, and no human remains burned or unbumed have as yet 
been detected in the mounds. In some instances they have 
been formed by first placing the mould in the centre, and then 
heaping over it rubble ; in other cases the lines of the original 
turf and mould remain in situ, covered directly with rubbly soil. 
Scattered sparingly in the mounds are found pottery, charcoal, 
iron slag, pebbles, and a few flint chips. In one small circular 
mound near Amberley, nv/iner<yu8 small pieces of pottery were 
observed to lie on what had been the surface of the mound 
before the formation of the present turf, whilst none were found 
in the body of the mound. Having sent a description of these 
earthworks to the Eev. Canon Gbeenwell, of Durham, he very 
kindly replied — " I have observed a large number of circular 
mounds, evidently artificial, and which in many cases were close 
to larger mounds, in which burials have been found. These 
smaller mounds occur in groups of sometimes fifty or sixty. I 
never found the least trace of any burial in them, or the slightest 
fragment of pottery or chipping of flint. My explanation is that 
they covered unbumt bodies, interred without vase or implement, 
and that from the slight covering over them, so allowing the air 
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free admission, all trace of the body has disappeared. This 
explanation is, I confess, not satisfactory to mj own mind, bat 
I cannot suggest any other which appears to be more reason- 
able. I have also opened several oblong mounds in Yorkshire 
and Westmoreland with the like results. In Westmoreland 
they are called ' giants' graves,' and are very numerous ; the 
size is, however, very much less than those you refer to in your 
locality, being not more than from 20 to 80 feet long, and from 
6 to 8 wide, and about 1^ to 8 feet high. All those I opened 
had never suffered from the action of the plough or from any 
other disturbance." 

As stated above, all the examinations which have been made 
lead to the conclusion that these low mounds on Minchin- 
hampton Common are not sepulchral. On finding how in the 
case of one small circular mound the pottery, &c., lay on the 
original surface, it occurred to me that this was possibly a place 
on which the pit-folk assembled for feasting, and that all these 
low mounds occuring as they do in the midst of so many hut- 
shelters, may have been constructed and used for special social 
pxurposes. The practices of modem savages throw light on the 
subject of hut-shelters. The inhabitants of Tierra-del-Puego 
in our own day have various descriptions of wigwams. — "First, 
the winter wigwam, or * Gool'ucurh,' which means log-house, 
is substantially built of logs, laid as closely together as possible, 
converging to a point at the top, and in the centre about eight 
feet high. The floor is sunken within, and is generally about 
two feet lower than the surface of the ground without. The 
second class of wigwam is the *Murana,' or summer wigwam ; it 
is made wholly of boughs and branches. The third class is the 
*Keena,' which is a long shed, built of large logs but open at 
both ends. This is used in the summer and is wholly set apart 
for celebrating religious ceremonies, and superstitious practices."* 

In the description of the Hazlewood Copse Camp, mention 
was made of the flints found in the adjoining fields. Similar 
flints are scattered over the surface of the whole of the district 
under consideration. They are met with sparingly in the valleys, 

* " South American Missionary Magazine/* July, 1869. 



291 

and on the aides of the hills more abundantly^ but in ever 
varying quantity on the high lands. A large proportion of 
these flints exhibit no mark of human workmanship, others bear 
marks of flaking but have no definite form^ whilst some are such 
finished implements as the arrow-point fig. 6, Plate IV., which 
WBS found in a field in Avening Parish. Others again are 
javelin-points, rudely-flaked discs probably used as sling or hurl- 
stones, and good specimens of the well-known ^' scrapers," as 
figs. 8, 9, and 10. 

In extending the subject of the early occupation of our hUls 
by man from the limited area around Nailsworth to the whole 
range of the Cotteswolds, it may be observed that on the 
map of the Ordnance Survey, 25 '* Ancient Encampments" or 
^' Camps" are marked on the hills. With one or two exceptions 
the outlines of these camps consist of irregular curved lines, 
very ddstinet in their chwracter from the regular forms considered 
cha/racterietic of Boman ivorh. One form which these defensive 
works take is that which has been noticed in describing the 
Amberley and Minchinhampton Camps, namely a bold curved 
line, the ends of which rest on the abrupt escarpment of the 
hill ; such is the form of the Cleeve Hill Camp. In others, as 
at Nottingham Hill, Broadbarrow Green, and Horton Castle, a 
projecting promontory is cut off from the adjoining table land 
by a curved line. At Uley Bury, the Camp occupies the whole 
summit of the hill, and the works conform exactly to the outline 
of the natural escarpment. The most decided exception to 
these irregular forms is that of Little Sodbury Camp, which is 
a parallelogram inclosed on three sides by series of mounds 
and ditches constructed with great regularity, whilst the fourth 
side is bounded by the escarpment of the hill. This work con- 
trasts finely with the neighbouring Horton Castle, where a bold 
promontory projecting into the Vale is cut off from the plateau 
by a single mound formed on a curved line. The areas inclosed 
by these camps are generally small, in some cases not exceeding 
eight acres, and in this respect the Minchinhampton works 
present a striking contrast, as they contain 800 acres. VHiilst 
the smaller camps were well adapted to serve as ^^ castles" in 
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time of actual war^ this larger work was probably an established 
settlement of a British tribe, who first constructed with a slight 
mound the Amberley Camp^ and then extended it as their need 
required. Of the eastern inclosure of 600 acres a small part 
has remained common land, and it is noteworthy that no pit- 
dwellings are traceable there, but from its great extent, its 
southern aspect, the abundant springs of water it contains it was 
well fitted for a cattle-camp. K this was its use, it would be the 
means, in conjunction with the streams on either hand, yielding 
fish, and the covert offered for wild animals by the adjacent 
wooded valleys, of providing the means of subsistence to a 
numerous community. 

In endeavouring, in the absence of historical data, to assign 
an age to these camps, there is in addition to the character 
of their earthworks, one other item of evidence bearing upon 
the question, namely, the relics which are found in connection 
with them. It has been shown in the foregoing remarks how 
scant is the evidence these have afforded in the case of the 
earthworks on the hills round Nailsworth. The pottery met 
with only as fragments in the camps and pits of Minchin- 
hampton Common, although of rude material and often im- 
perfectly burned is with one or two exceptions, " wheel-made." 
The paucity of flints is remarkable considering how abundantly 
they lie scattered on other high-lands of the district. These 
evidences therefore appear to lead to the conclusion, that the 
works on Minchinhampton Common were constructed and occu- 
pied by a people about, or shortly prior to the first Boman 
invasion of Britain, when by intercourse with the Continent, 
the Britons had acquired the knowledge of the potter's-wheel, 
and when in the construction of weapons and implements^ flint 
had been superseded by metals. 

It has been mentioned that the small inclosure marked on 
my map as Hazlewood Copse Camp was probably the work of a 
very early people, as evidenced by the numerous worked flints 
found in its immediate neighbourhood; careful investigation 
may lead to a similar conclusion respecting the age of other 
camps on our hills. That Boman coins and other Soman 
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works are met with from time to time in these camps merely 
tends to prove their occupation^ but not their original construc- 
tion by that people. 

These defensive works once made would be used during times 
of internal wars, or foreign invasions. A local tradition points 
to the hollow between the last two parallel mounds east of the 
town of Minchinhampton as the scene of a bloody encounter 
between Saxon and Dane, and the locality is known as '' Woeful 
Dane Bottom." 

On the Ordnance Map the positions of some Tumuli are 
marked, but many are omitted and the distinction of long and 
circular barrows is not indicated. The evidences afforded by 
the relics found in these tumuli as to the date of their construc- 
tion are extremely scant. The oval barrows, according to the 
valuable researches of Db. THusirAM were the work of a race of 
people differing decidedly from the constructors of the circular 
barrows, in the form of the skuU and as far as negative evidence 
proves, in their ignorance of the use of metals. The two peoples 
may have been co-temporary, as amicngst modem Bavages instances 
occu/r of tribes occupying the same countries, and yet differing 
in race, physical condition, and custom. 

The chief evidence of the occupation of the Cotteswolds by 
a ^' pre-historic " race consists in the flint implements scattered 
so widely over their surface. These indicate a condition of 
existence of which no record has reached us, and serve to point 
out by the analogies of modem savage races, the condition of the 
Aboriginal inhabitants of our hills. From the fact that flint 
implements, such as those drawn on plate lY., figs. 1, 2, and 8, 
are found in round barrows, accompanied by bronze and iron, and 
evidently intentionally deposited near the remains of the dead, 
we may infer that from custom or superstitious association 
these stone implements were valued even after the knowledge of 
working metaJa haxi been acquired. 
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